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““_Many shall run to and fro, and knowledge will be increased” —panie xu, 4. 


Why transportation gets better all the time 


OVER SIX HUNDRED MILES AN HOUR in the air, four hun- 
dred on land, one hundred on water—these are the speeds 
that are telescoping time and space today. 


The world shrinks and shrinks . . . Distances that were 
once days, weeks, months away are now a matter of hours. 
What things behind the scenes have brought these whirl- 
wind developments in transportation? 


There’s chromium, for one. Basis of stainless steel, it 
toughens planes, cars, trains . . . insures added safety .. . 
yet makes them lighter throughout. 


There are special carbon brushes necessary to the opera- 
tion of some thirty motors and generators used in the con- 
trol apparatus of modern transport planes. These brushes 
must be built to stand up under the pressures of high alti- 
tude flying. 


Products of Divisions and Units include 


Colorful plastics, too, lend their lightness, give their 
strength, safety and serviceability. 


And gasoline now gives more power—has more get-up- 
and-go—takes you farther at less cost . . . thanks to new 
vitalizing chemicals. 


Producing these better materials and many others—for 
the use of science and industry and the benefit of mankind 
—is the work of the people of UNION CARBIDE. 


FREE: You are invited to send for the illustrated booklet, “Products 


and Processes,’ which describes the ways in which industry uses 
UCC’s Alloys, Carbons, Chemicals, Gases and Plastics. 


Union CarsBipDeE 


AND CARBON CORPORATION 


30 EAST 42ND STREET [Iga NEW YORK 17, N. Y. 


LINDE OXYGEN « PresT-O-LITE ACETYLENE * PYROFAX GAS + BAKELITE, KRENE, VINYON, AND VINYLITE PLASTICS 
NATIONAL CARBONS * EVEREADY FLASHLIGHTS AND BATTERIES « ACHESON ELECTRODES 
PRESTONE AND TREK ANTI-FREEZES * ELECTROMET ALLOYS AND METALS * HAYNES STELLITE ALLOYS * SYNTHETIC ORGANIC CHEMICALS 
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What Every Student Engineer 


Should Know About Bearing Functions 
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HOW TO GET POSITIVE SHAFT ALIGNMENT=AND 
ELIMINATE COUNTERBORING OF BEARING HOUSINGS 


Psitive and permanent shaft 
alignment is a vital factor in many 
machines. Whether you get it or not 
depends on the bearings on which 
the shafts are mounted. 


You can be sure of getting it by 
using Timken Tapered Roller Bearings 
as shown in the drawings, because of 
their tapered design; line contact of 
rolls and races; and precision adjust- 


ability to compensate for wear. 


MILLING MACHINE SPINDLE mounted on double 


flanged bearings front and rear. Rear bearings are carried Furthermore by the use of Timken 
in floating sleeve. Bearings are adjusted by means of : 
double lock nuts and tongued washer. Flanged Type Bearings, counterbor- 


ing of bearing housings is unneces- 
sary, because no internal backing for 
the bearings is required. The hous- 
ings are bored straight through and 
the ends faced to receive the flanged 
bearing cups. Since it is much easier 
to face this external surface accu- 
rately than to keep the faces of 
counterbored shoulders absolutely 


square with the center line of the 


MILLING MACHINE SPINDLE using single flanged housing, there is no danger of the 
bearings front and rear, the flanged bearings being used 


to permit through boring of the housing. bearing being cocked and the shaft 


out of line. Manufacturing costs are 
cut, too. 
The more you know about Timken 
TIMKEN Bearings when you graduate, the 
TRADE-MARK REG. U. 6. PAT. OFF. better prepared you will be for your 
TAPFRED ROLLER BEARINGS engineering career. 


THE YIMKEN ROLLER BEARING COMPANY, CANTON 6, OHIO 


New Developments 


Micro-Wave 
Spectroscope 


Identification of whole molecules of 
chemical substances may be made with 
a micro-wave spectroscope, using radar 
waves from 1.2 to 1.6 centimeters in 
length. In this way complicated mole- 
cules such as the hydrocarbons can be 
analyzed. When micro-waves are beamed 
through the vapor of the substance to be 
analyzed, certain wave lengths are ab- 
sorbed by the molecules. Thus, for each 
substance, there is a characteristic pat- 
tern of absorption lines which, when pro- 
jected electronically on a screen, are 
easily identified. 

Basic elements of the spectroscope de- 
veloped at the Westinghouse Research 
Laboratories are an oscillator (reflex 
klystron) wave guide, crystal detector, 
oscilloscope, and sweep generator as 
shown in the photograph. Micro-waves 
emitted by the oscillator are directed 
through the wave guide which contains 
the sample vapor to be analyzed. “The 
waves are picked up at the other end by 
the detector which transmits the impulse 
to the oscilloscope. The wave guide is 
the long slender tube extending out at 
the lower left side of the photograph. 
Compounds which have been identified 
are ammonia, water vapor, acetone, cy- 
anogen bromide, and carbonyl sulfide. 
The instrument promises to be a val- 
uable tool in the study of molecular and 
atomic nuclei. 


This 6-inch long cathode ray tube 


is designed for small, lightweight 
equipmeni. 
2 


By John Dick, E.E. °49 
and Herb Mazer, E.E.°350 


An electronic spectroscope for identifying molecules of gases 


Miniature CR Tube 
For Small Testers 


A newly developed NORELCO 
cathode ray tube (type 3QPI) for oscil- 
loscope use is very short, has a flat face, 
and provides improved electron-optical 
characteristics, particularly at the screen 
edge. [he tube has improved cross-talk 
characteristics between deflection-plate 
pairs and is especially suited to the de- 
sign of the unusually small, lightweight 
service equipment needed in television 
installation and maintenance work. 
(Cross-talk is the distortion on one set 
of deflection plates caused by the action 
of a signal on the other set. ) 


The overall length of the 3QPI 
only 6 1/8 inches and the face diamet 
is 2 3/4 inches. The tube utilizes | 
(green) phosphor and has electrosta’ 
focus and deflection. Rated heater dra 
is 0.3 amps. at 6.3 volts. Capacity t 
tween terminals varies from 2 to 
uyk. 

Under typical conditions, operatii 
potentials compare favorably with the 
of the usual cathode ray tube; seco! 
anode voltage E,, is 800 volts Di 
anode FE), is 300 VDC, grid cut ¢ 
voltage is -35 VDC. A voltage of 1 
volts between deflection plates D, a1 
D, produces a beam deflection of o 
inch while 105 volts between plates | 
and D, produce a deflection of one ine 
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ALUMINUM BRAINS FOR THE ASKING 


Some day you are going to want to know something that 
you won’t have learned in college. And won’t find in books. 

You are going to consider using aluminum for some 
purpose where the engineering isn’t all spelled out for 
you. You'll want facts about aluminum that you can 
apply to your problem; and guidance in using them. 

When that happens, remember to call on the brains 
that have stored up more knowledge of aluminum than 
you can find anywhere else. For 59 years this brain has 
been gathering facts and experience in making aluminum 
useful in thousands of ways. 


We are talking about the cumulative corporate brain 
of ALCOA ... Aluminum Company of America. When 
it goes to work on your problem, the particular kind of 
knowledge needed is sure to be found in one or more of 
this brain’s many parts . . . in the minds of the scien- 
tists, engineers, plant men and salesmen who make up 
this corporate brain of ours. 

Their metallurgical experience, their counsel on 
design, their intimate knowledge of aluminum fabrica- 
tion and finishes . . . all yours for the asking. ALUMINUM 
Company or America, Gulf Bldg., Pittsburgh 19, Pa. 


MORE people want MORE aluminum for MORE uses than ever 


; 
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In the electrical manufacturing 
industry, it takes an engineer to 
sell. He must be prepared not 
only to explain the features, con- 
struction and design of his prod- 
uct, but must be able to apply 
it as well. He should foresee 
operating problems of his cus- 
tomer and be able to explain 
how the apparatus works under 
every condition. 


For example, at Westinghouse: 


APPARATUS SALESMEN. .. areresponsible for the sales of 


t 


radio apparatus and are experts in its application. 


all Westinghouse products to a group ofregular customers. 


PRODUCT SPECIALISTS . . . are experts on specific 
types of equipment; they know and can demonstrate 
how the motor, switchgear or other apparatus works. 


DIVISION SALES ENGINEERS .. . are specialists cover- 


ing broad lines of products such as steam equipment, 


INDUSTRY SALESMEN . . . keep abreast of changing 
developments in specific industries, such as_ textile, 
steel, petroleum ... and formulate plans to maintain 


the advance position of Westinghouse in these fields. - 
Your sales opportunities with Westinghouse are as_ 
broad as industry itself. Wherever power is applied, 


This is but one of the many oppor- 
tunities open in the electrical field. 
There are many others—in engineer- 
ing, research and manufacturing at 
Westinghouse. Begin plans for your 
future by sending today for your free 
copy of “Finding Your Place in 
Industry”. 


Westinghouse 


PLAN’ - IN 25 CITIES... OFFICES EVERYWHERE 


there’s need for Westinghouse equipment. G-10004 


To obtain copy of “Finding Your Place in Industry”’, consult Place- 
ment Officer of your university, or mail this coupon to: 


The District Educational Coordinator 
Westinghouse Electric Corporation 

20 N. Wacker Drive, P.O. Box B, Zone 90 
Chicago 6, Illinois 


Name =e 
College_ Course. es 
Address —— 
City. == State 
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This hole in the ground at the southeast corner of California 
street and Mathews avenue is the first phase in the construction 
of the new chemistry building. (Gene Robinson). 


FRONTISPIECE 


The stethoscope, believe it or not, is not limited to the medi- 
cal profession. Here it is shown being used for the inspection 
of time switches. (Courtesy of Sangamo Electric company). 
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‘Weed-tamer,” ‘“‘plow-jockey,” hay- 
ker’ or whatever you prefer to call 
a, the farmer is one of the largest 
rs of the steel output from the foun- 
es in this country today. According 
the 1945 census report by the U. S. 
partment of Agriculture, there were 
00,000 farm _ operators utilizing 
150,000,000 worth of farm imple- 
nts and machinery. “This means that 
uly one-third of the total income of 
' farmer has been invested in farm 
chinery, excluding automobiles. The 
m equipment industry then is defi- 
ely not in its infancy and its size indi- 
es that employment for many an aspir- 
- agricultural engineer can be assured 
this occupation. 

The urbanite needs to go no further 
in his own city limits before he visual- 
s the farmer in action surrounded by 
roup of implements which have been 
aed and produced after several de- 
les of modification and refinements. 
» might exclaim ‘Farming is really a 
tt life with all these new modern 
or-saving devices,” and “push-button 
‘ming is practically here!’’ Needless 
say, both statements are rather inac- 
ate. However, it is true that the 
ign and production of farm machin- 
has kept pace and will continue to 
p pace with rapid advances in other 
ustries. 
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ablems Afecting the... 
Design of Agricultural Machinery 


By Al Rust. Ag.E. °48 


What is the basis for farm machine 
design? How is an implement designed 
and built? For the answers to these 
questions the engineer must go through a 
logical thought process before he can 
establish an idea on paper. 

What job must the machine do? How 
must it perform under various field con- 
ditions? What must be its capacity? 
How much can the company afford to 
spend on the machine in design and engi- 


Concurrent with the record out- 
put of foodstuffs in this country 
is the approaching maturity of the 
farm machinery industry. Sparked 
with an expanding outlook toward 
the information gained by recent 
research and development engi- 


neering, the industry is rapidly 
working toward the ultimate goal 
of functional design. This article 
deals with a few of these design 
problems of which many have been 
demonstrated by the experience of 
the farmers themselves. 


neering? For the answers to some of 
these questions the farm implement de- 
signer must be a combination engineer, 
agriculturist and prophet. What he must 
keep in mind is that there may be any- 
where from 5 to 50 other manufacturers 


working on a design for the same type of 
implement. The field is highly competi- 
tive. If the designer comes through with 
an idea that is patentable, there is al- 
ways the necessity of checking through 
files for infringement on someone else’s 
patent rights. A system of cross license 
of patents is used in the farm equipment 
industry. For example, this makes it 
possible for the John Deere Company to 
use International Harvester Company 
patents for the price that International 
asks. These prices are usually not ex- 
cessive since there may be a mutual prop- 
osition between companies for use of 
other patents. Once the manufacturer 
sees a clear course outlined he turns his 
engineering “‘blood-hounds” loose on 
turning out an experimental machine. 
Designing and building a modern 
farm machine goes through somewhat the 
same procedure before production that 
an automobile might. Ideas for a new 
machine or an improvement in an-exist- 
ing design may be conceived almost any- 
where—agricultural experiment stations, 
the U. S. D. A., and the farmers them- 
selves. The latter is probably the most 
prolific source since one farmer or a 
group of farmers often experiment with 
an idea and use their own machine shops. 
The manufacturer receives the idea from 
the farmer through the local farm imple- 
(Continued on Page 28) 


Of the agricultural design features adopted by industry, many originate with 
the farmer, himself. Shown here are (left) a homemade power take-off and 
(right) a hoist attachment for loading dirt, manure, and limestone. 


LOOKING AHEAD . . . Machine Tool Developments 


Constant new designs and improve- 
ments in machinery and machine tools in 
modern industry are the basis for Amer- 
ica’s high level of production. ‘Through 
these improvements we are able to “out 
do” the rest of the world in producing 
superior equipment. 

An entirely new concept in the field 
of horizontal engine lathes has been de- 
veloped. It is designed primarily for be- 
tween center work on shaft and chuck- 
ing jobs where turning, grooving, facing 
and angle turning operations are re- 
quired. This machine, having three 
spindles with identical tooling for each 
spindle, produces three pieces of finished 
work for each complete cycle of func- 
tions. This lathe makes possible rough 
and finish cuts with single point tooling 
for the majority of machining operations 
with attendant savings in tooling costs. 
However when operations such as groov- 
ing or nicking for grinding are required, 
a multiple-tool block is used which works 
in conjunction with single point tools 
and is controlled and operated by an 
automatic control unit as a single func- 
tion in the machining cycle. 

Departing from the usual engine lathe 
design, this new horizontal lathe offers 
the following advantages never before 
incorporated in horizontal lathes: 

1. An innovation for greater opera- 
tor’s convenience is the location of the 
head stock and the Man-Au-Control 
Unit with all the machine operating 
controls on the right-hand side of the 
operator. 


By Ronald Johnson, Comm. 


At the Machine Tool Conference 
held in Chicago this fall, the exhi- 
bitions were keynoted with ma- 
chinery which was designed to 
revolutionize methods and acceler- 
ate the production of parts. Exem- 
plifying this type of machine are 
the horizontal lathe and the gear 
and worm shaper which are the 
subjects of this article. 


2. Three spindles produce three pieces 
in less time than normally required for 
one. 

3. All three spindles are equipped 
with hydraulically - operated centering 
type lever gripping chucks. These chucks 
perform two functions: first, to extend 
the center which picks up the work, and 
second, two hydraulically-operated levers 
grip the work, thereby eliminating the 
use of driving dogs. 

4. Each hydraulic chuck is individ- 
ually foot treadle operated. ‘This gives 
the operator unrestricted use of both 
hands. 

5. Both saddle and tool slide are 
mounted in the vertical plane, and travel 
horizontally on vertical bearing ways. 
Because of this vertical construction, 
chips fall freely into the chip receiver 
without any accumulation around the 
work or the machine operating parts. 

6. An automatic feed interrupter 
breaks the chips to convenient lengths 
for removal from the chip receiver. 


"AB 


7. The work and tools are alwa 
visible and easily accessible to the ope 
ator without reaching across the too 
the tool slide. 

Any setup is easily and quick! 
changed to meet requirements of anoth 
job. Since it is not cam operated, i 
versatility in change over from one j¢ 
to another makes it practical and efhicier 
on short or long runs. The availabilit 
of either manual or automatic operatio 
to suit conditions makes it a practic: 
machine for extremely short runs. | 
manual operations, functions are pe 
formed faster than with most types « 
manually-operated engine lathes. Aft 
speeds and feeds are once set for a give 
job, these are automatically selected ; 
the proper time, even when in manu 
operation. 

The control and feed unit will contr 
the head through 39 different and e1 
tirely unrelated functions in any s 
quence. With this unit the machine 
cutting almost continuously. ‘There ai 
no stops while the operator measures tl 
piece or changes the feeds or speeds an 
other customary operations. The mi 
chine is set up for a fixed maximum pri 
duction. ‘There is no loss of time due t 
the operators indecisions or the elemet 
of fatigue. 

The automatic control unit retur 
the tool carrying head to the startin 
position by the shortest path. Since it 
not necessary to retrace the cutting patl 
scoring the work is eliminated. It als 
eliminates trial cuts on each piece, f 


Left: A Bullard horizontal engine lathe equipped to handle three pieces of 
work simultaneously. Right: Diagram of a typical piece of work handled by 


the lathe. 
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Iting in a greater degree of accuracy 
'd uniformity of finished work. 


‘The control and feed unit is flexible 
‘it has no predetermined sequence of 
erating functions, except when it is not 
yt for a given job. Any of the 39 func- 
}yns may be quickly changed without 
sturbing other settings. This is inval- 
ible where change of work design af- 
‘icts a few dimensions of the total setup. 
) Flexibility of control permits the op- 
ator during the machine’s automatic 
jcle to instantly change from automatic 
manual operations by simply moving 
ie lever. When this is done, the head 
/ controlled manually and can be moved 
| any position desired by the operator. 
jhe machine may be restarted in any 
sition of the automatic cycle by mov- 
.g the same lever back to the automatic 
)sition. This is a tremendous advan- 
ge in the event of tool breakage during 
cut or for the removal of a part before 
is completely finished. 

| Flexibility of feed and traverse strokes 
yom .005 in. to the capacity of the ma- 
‘ine greatly reduces the machine setup 
me and minimizes setup operations. 
Automatic changes of feeds and speeds 
hile the machine is cutting enables the 
vachine to use modern cutting tools to 
‘yeir Maximum capacity and provides a 
gh degree of production efficiency. 

| Figure | is an example of the high 
vel production methods used by this 
hachine. 


Thread Generator 


| 
Another advancement in the field of 
achine tools is the Fellows 4-T thread 
enerator. This machine works on the 
holding-generating principle and uses a 
elical-type gear shaper cutter. The 
jrinciple of operation can be clearly vis- 
alized if one considers threads as rack 
seth that are wrapped around a cylin- 


Front view of the Fellows 4T thread generator 


der in a helical path. In generating 
these threads the work rotates upon its 
axis at right angles to the axis of the 
cutter. The cutter also rotates in har- 
mony with the work—that is, cutter and 
work are geared together in relation to 
their respective numbers of teeth and 
threads. 

The cutter is carried on a spindle ro- 
tatively mounted in a head, the latter 
being held on a slide that is moved along 
a parallel to the axis of the work. It 
produces threads by molding-generating 
process. Figure 2 shows a close view 
of the cutter at work cutting a double- 
threaded worm, and illustrates the prin- 
ciple of operation of this machine. 


Nature of the Cutting Action 

Some idea of the production possibili- 
ties of this method of cutting worms and 
threads can be obtained from a study of 
the cutting action illustrated diagramati- 
cally in Fig. 2. The cutting action is 
analogous to that of using a rotary circ- 
ular cutting tool in the lathe, with the 
exception that instead of the cutting edge 
becoming a continuous circle, it is inter- 
rupted by teeth. The tooth spaces pre- 
vent the transmission of heat, and act as 
chip breakers. With the circular cutting 
tool, the action is that of turning, where- 
as, with the gear shaper cutter it is turn- 
ing and shaving combined. 

(Continued on Page 22) 
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Left: A close-up view of the differential change gears which keep the teeth 
on the cutter in step with the threads on the work. Right: Bar-type of cam con- 
trol for operating the cutter head when it cannot be started at full depth. 


Industrial Sightseeing... sengamo Electric Co 


From Publicity Department. Sangamo Electric Company 


The Sangamo Electric Company, 
with its main offices and factory located 
in Springfield, Illinois, has established a 
world-wide reputation for the manufac- 
ture of electrical meters and other re- 
lated products. The history of the com- 
pany dates back almost fifty years to the 
period during which the first crude de- 
signs of the induction type watthour 
meter were being originally developed. 
The long, painstaking research in which 
the company shared during the evolution 
of modern watthour meters has provided 
a rich background of electrical engineer- 
ing experience and scientific advance- 
ment. The significant contributions 
which the Sangamo Electric Company 
has made to the basic progress of electric 
metering have gained universal recogni- 
tion throughout the electric power indus- 
try. “Today, more than ever, the com- 
pany’s emphasis is on engineered designs 
and methods. 

Executives 

The high standards of scientific devel- 
opment work, the precision manufactur- 
ing methods and the exceptional record 
of industrial relations at Sangamo Elec- 
tric Company have attracted executive 
and professional personnel of unusual 
ability and character. A brief summary 
of the backgrounds of the company’s ex- 


In the attempt to bring to the 
attention of the engineering stu- 
dent the field of small businesses 
as an additional possibility to con- 
sider when he is job hunting, the 


Technograph presents in this, the 
third article, the story behind the 
nationally-known Sangamo Electric 
Company of Springfield, Illinois. 


ecutives is given in the outline which 

follows: 

President 
Graduate of Yale University (1917) 
Accepted position with Sangamo Elec- 

tric Company as secretary to the 
President. 

Directs company finances and _ invest- 
ments; coordinates the activities of 
the vice-presidents. 

Vice-President (In charge of manutac- 
turing and employee relations). 
Graduate of Shefeld School of Elec- 

trical Engineering at Yale Univer- 
sity (1927). 

First position with Sangamo Electric 
in office of Factory Superintendent. 

Appointed director of company in 
charge of manufacturing at the 
British Sangamo plant in Enfield, 
England. 


An aerial view of the Sangamo Electric company plant at Springfield, Illinois 
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Returned to Springfield in 1939 
Vice-President. 

Vice-President (In charge of develo 
ment and sales) 

Graduate (cum laude) of Sheffie 
School of Electrical Engineering 
Yale University (1931). 

Began work with Sangamo in the E 
gineering Department. Became < 
sistant to the General Superinte 
dent and later assistant to the Pre 
ident. 

Elected Vice-President in 1946. 

Active in Navy development work u 
dertaken by the company. 

Vice-President (In charge of E 
ineering ) 

Graduate Electrical Engineer of t 
University of Nebraska (1913). 

First job with the General Elect 
Company. Later returned to t 
University of Nebraska as associa 
professor of electrical engineerin 
Entered employment of Sangan 
Electric as chief engineer (1919 
Recently received doctor’s degt 
from his university. 

Coordinates the work ‘of the vario 
branches of the engineering depai 
ment. 

Vice President (In ‘charge of Produ 
tion) 

Employed by the Racine-Sattley Cor 
pany before coming to Sangan 
(1918). 

Exceptional ability in pioneering mo 
ern production methods in the ma 
ufacture of electrical instruments. 

Secretary- Treasurer 

Graduate of the University of Ilin 
with B.A. in Accounting (1931 

Received C. P. A. rating in 1935; 
gan work with Sangamo the sar 
year. 

Elected controller of the company 


1942 and Secretary-Treasurer 
1946. sig 


Engineering Department 


The functions and responsibilities 
the engineering department exten 
throughout the Sangamo plant organiz 
tion. The more important activities ca 
however, be divided into three gener 
categories: research, design developme 
and quality control. The details in ea 
section are supervised by senior engineé 
and their staffs. 

The research section works close 
with the company’s sales division in a 
ticipating the requirements of the ele 
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| Left: Machines for winding paper tubular capacitors. Right: A test bench for the Tachographs 


‘ric industry. New uses for electricity 
und ever-increasing loads create prob- 
‘ems with respect to their effect upon 
ae systems and the cost of sup- 
slying electric energy. The functions of 
che research section are to develop means 
»f metering factors entering into the cost 
of service, so that such costs may be most 
-quitably allocated among the customers, 
ind to simplify and improve existing in- 
‘truments through the application of new 
‘and improved materials. Patent investi- 
zations are conducted, as well as study 


The design development section works 
out the actual: details of projects insti- 
cuted by the research engineers. ‘This 
work progresses to the point at which 
complete working models can be. as- 
‘sembled and subjected to test. From the 
pxperimental tests specific information is 
pbtained which can be compared with 
the requirements established by the re- 
search group. 

| The third general section of the engi- 
leering department is devoted to quality 
ontrol and is in reality an engineering 
esting laboratory. Part of its duties in- 
olve the checking of accuracy and per- 
ormance of production line samples, 
selected at random each day. Other func- 
tions are the testing of purchased mate- 
‘rials ‘and parts, the establishment of in- 
spection standards for the manufacturing 
rocess, the field testing of Sangamo 
roducts, and the investigation of unus- 
ial service difficulties. 


Operation Department 


_ The primary function of this depart- 
Ment is to coordinate into a master pat- 
ern a great number of individual ma- 
hining operations, assembly operations 
nd supplementary activities contributing 
o the effectiveness of factory production. 

When a model of a new product is 
ompleted by the engineering depart- 
nent, it is turned over to the operating 
epartment for study as to manufactur- 
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ing possibilities. Alterations are made, 
if necessary, to the satisfaction of all con- 
cerned and the model is sent to the draft- 
ing room, where a complete set of trac- 
ings is made. When these drawings are 
returned to the operating department, a 
complete breakdown of the project is 
made in relation to the machines, opera- 
tions and materials required. “The vari- 
ous parts are assigned to specific depart- 
ments for fabrication, or specifications 
are given the purchasing department in 
order to obtain the items from an out- 
side source. Quantities are estimated and 
time studies made so that data can be 
compiled on manufacturing capacity and 
costs. “The inspection department is in- 
formed of the standards which have been 
established by the engineering depart- 
ment, so that accuracy can be checked at 
each step in the manufacturing process. 


Sangamo Products 


The Sangamo Electric Company is 
engaged in the manufacture of an exten- 
sive line of meters for integrating elec- 
tric energy for use on both alternating 
and direct current systems. Other prod- 
ucts of the company are time switches, 
capacitors and tachographs. 

Alternating current watthour meters 
are made for use on all types of distribu- 
tion circuits, single or polyphase. De- 
mand meters of the block interval and 
thermal type are included in the line of 
alternating current meters, the latter 
available in both the indicating and 
graphic forms. As an accessory to the 
alternating current meters, the company 
produces instrument transformers for 
loads too large to be metered on self- 
contained units. 

While direct current distribution sys- 
tems have become nearly extinct, there 
are numerous industrial applications, 
such as the production of aluminum and 
magnesium, which require direct current 
watthour meters. In these industries, 
large currents are often employed, and 
metering shunts up to 60,000 amperes 


(and one for 70,000 amperes) have been 
built. Direct current amperehour meters 
are built for the control of batteries, 
showing the state of charge or discharge 
at all times. “These meters are compen- 
sated for the inherent losses in battery 
operation. A special application of this 
type of meter is in the electroplating in- 
dustry, where it is used to indicate the 
quantity of metal deposited during the 
plating operation. 

Sangamo electrically - operated time 
switches are made for use on both direct 
and alternating current. Three general 
types are included in the line: the elec- 
trically-wound clock type, the synchron- 
ous motor type with electrically-wound 
clock which functions during current 
interruptions, and the synchronous motor 
type. 

Specially-designed time switches are 
used by utility companies to turn off 
electric water heaters and other loads 
during on-peak hours. The remainder of 
the time switch market lies in the auto- 
matic operation of electrical signs, flood- 
lights, window lights, and in the heating 
and air-conditioning fields. 

In 1924 Sangamo introduced the first 
bakelite model mica capacitator, entering 
this specialized field only to a limited ex- 
tent. During the recent war, increased 
activity in this line of manufacturing re- 
sulted in the decision to expand the ca- 
pacitator division to the -extent that it 
has now become a competitive force in 
the industry. Plastic-molded paper type 
capacitors have been added to the line, 
and production has already begun on ca- 
pacitors of the electrolytic type, giving 
the company a complete range of cover- 
age. 

To secure adequate space for the man- 
ufacture of the capacitor line, the entire 
capacitor division was recently moved to 
a new plant in Marion, I[Ilincis. 

Probably one of the most unusual and 
interesting instruments manufactured by 
the Sangamo Electric Company is the 

(Continued on Page 36) 
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The Enomeering Honoraries and Societies 


By John Shurtleff, Ch.E.°30 and Dick Hammack, G.E.°48 


A.LE.E.- LR.E. 


The first meeting of the school year 
was held on October 23, 1947. The 
meeting was called to order by the chair- 
man, James G. Matt, who introduced 
Murray L. Babcock. Mr. Babcock dis- 

cussed the entrance require- 

ments and functions of Eta 

Kappa Nu, the honorary 

electrical engineering frater- 

nity. He presented an en- 
graved handbook and a _ national 
membership to Richard Johnston for 
being the junior electrical engineer with 
the best scholastic average. This is to 
be an annual presentation. 


Harry Robbins, instructor in the il- 
lumination department, discussed the 
Illumination Engineering Society. He is 
working to organize the first student 


branch of the I.E.S. 
Dr. William Everitt, head of the 


electrical engineering department, who 
was the main speaker for the evening, 
welcomed all of the fellows to the first 
meeting of the school year. He pointed 
out that the engineering school’s func- 
tion is not to fill the student’s head full 
of facts, but to develop the ability to 
learn and reason for one’s self after 
leaving school. He stated that it is im- 
portant to develop self assurance when 
entering the big world of industry. 


Dr. Everitt considers the engineering 
societies as a fundamental medium for 
both the student and the professional 
men. He suggested that the student 
branch take a poll of all the electrical 
engineering students as to complaints, 
suggestions, and recommendations to the 
faculty. 


The student officers for this year 
were presented to the assembly. They 
are the following: James G. Matt, 
chairman; Edwin C. Edwards, vice 
chairman; Donald E. Steeper, secretary ; 
Kenneth E. Gerler, treasurer; Harry A. 
Davis, corresponding secretary for the 
A.I.E.E.; and Charles W. Steele, cor- 
responding secretary for the I.R.E. 


A senior job placement meeting was 
conducted by Professor Faucett on Oc- 
tober 30. The annual senior-faculty 
banquet of electrical engineers was dis- 
cussed at that time and it will be held 
some time in January. 


On November 4, about 100 electrical 
engineers attended the national confer- 
ence of AjILE.E:, 1.RoE.,-and I/E.S. in 


Chicago. Many interesting speeches were 
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given and demonstrations and exhibits 
were observed. Those who attended had 
an interesting and educational time. 

The Bell Telephone laboratories sent 
men to give a talk and demonstration 
on “Mobile Telephone Systems” for the 
meeting of November 13. An automobile 
transmitter in Chicago was picked up 
from the receiver on the stage in Greg- 
ory Hall. 

As of October 24, there are 213 
members in the combined student branch 
of the A.I.E.E.-I.R.E. The goal is to 
make the membership 100 per cent of 
the sophomores, juniors, and seniors. 


A.S.C.E. 


To date the Illinois student chapter 
of the A.S.C.E. is the only society to 
have a local division. A subsidiary chap- 
ter has been started at Navy Pier, and 
it now has 75 members. 


On October 22, a smoker was held 
at which George A. Ek- 
blow, geologist with. the 
State Geological Survey, 
delivered an address on the 
“Services Rendered by the 
State Geological Survey.” 
The following are the 
new officers of the A.S.C.E.: Robert 
Wright, president; Frank Anderson, 
vice president; Charles L. Jansen, secre- 
tary; and John O. Lewis, treasurer. 


AMERICAN 
SOCIETY OF 


I.T.E. 


Recognizing that traffic is a major 
problem throughout the country today 
and will become an even greater prob- 
lem in the future, 21 University stu- 
dents have organized the ‘University of 
Illinois Society of Traffic Engineers.” 

Upon official recognition by the In- 
stitute of Traffic Engineers, this organ- 
ization will become the second student 
chapter in the country. The first chap- 
ter was organized by the Bureau of 
Traffic Research at Yale University 
early this year. 

This chapter hopes to promote the 
advancement of traffic engineering: by 
fostering the closer association of stu- 
dents with the traffic engineering pro- 
fession; by studying local traffic 
problems and cooperating with inter- 
ested agencies in their solution; by 
encouraging the expansion of facilities 
for traffic engineering study at the 
University; and by stimulating general 
interest in traffic engineering. 


Membership is open to all student 
with a sincere interest in traffic engi 
neering. All persons interested in th 
solution of local traffic problems ar 
cordially invited to participate in an 
meetings of the organization. 


The following officers were electe 
at the first meeting on October 28 
Thomas A. Wiley, president; James B 
Runyens, vice president; Robert J 
Allen, secretary-treasurer. The facult 
adviser is C. C. Wiley, professor o 
civil engineering at the University. 


After accepting the constitution an 
by-laws of the Institute of Traffic Engi 
neers, it was decided to apply for officia 
recognition as a student branch of tha 
organization. Plans were made to hol 
meetings at 7 p. m. in Engineering Hal 
in the first and third Wednesdays o 
each month. 


Professor Wiley gave a short talk o 
the general aspects of traffic engineer 
ing at the meeting held on Novembe 

. Several of the graduate members thei 
gave summaries of the individual traf 
fic problems which they are \investigat 
ing, and the meeting was opened fo 
discussion on the problems mentioned. 


By meetings such as these, it is hope 
that’ graduate and undérgraduate mem 
bers will find a common level for dis 
cussions. Most of the meetings will b 
held along the line of an open discussio’ 
of traffic engineering and its problem 
rather than confining the activitie 
solely to lectures. 


CHI EPSILON 


Although not active during the sum 
mer, Chi Epsilon, civil, engineerin 
honorary, started a busy fall semeste 
with an officer’s meeting on Octobe 
14 to discuss plans and activities. Thi 
was followed by a meetin 
of actives on November 3 t 
vote on eligible candidates 
who were later entertained ¢ 
a “get acquainted” smoke: 

Officers of the organize 
tion, which was founded 1 
1922 to further the profef 
sion of civil engineering @ 


an instrument of social betterment, at 
Ray Wente, president; Bob Wrigh. 
vice president; Ken McGann, recordin 
secretary; Wayne Welge, correspondin 
secretary; and Ernie Kuncicky, treai 
urer. The faculty adviser is Professe 


M. A. Oliver. 
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A.1.Ch.E. 


The Illinois student chapter of the 
nerican Institute of Chemical Engi- 
‘ts opened the 1947-48 year with a 
ker held in the faculty lounge of 
| Union Building on Wednesday eve- 
ig, October 8. Fall membership indi- 
jes that this will be a banner year 
{ the Ch.E.s. 
‘After the preliminary bull sessions, 
rmixed with the nibbling of the 
skie-coke-nuts refreshments, an infor- 
-| meeting was opened by Don Horn- 
=k, president, who outlined the exten- 
je plans for the coming term. 
‘The four chapter meetings of the fall 
‘mm 1 will feature such prominent speak- 
as Gustav Egloff, author and direc- 
t Poe research for Universal Oil 
loducts; V. C. Williams, head of the 
‘emical engineering department at 
orthwestern University; S. D. Kirk- 
“rick, editor of the McGraw-Hill 
Leal engineering magazine; and J. 
lenry Rushton, head of the Illinois 
stitute of Technology. 
Inasmuch as several of these meetings 
k be of general interest to all engi- 
ers, other societies may be invited. 
Don president then introduced Pro- 


dey members of the chemical engi- 
ering department. John Mitchell, vice 
iesident, and Edwin Dyer, treasurer, 
no were elected last May, were also 


‘Herb Schultz, of Evanston, was elect- 
| secretary of; the organization, and 
pbert “Chilenskas, of Chicago, was 
(te chemical engineering gee 


Ftthell as vice president js an ex 
‘ficio representative. 

|Prior to the election, George Foster 
id outlined the principles-of the Engi- 
jering Council and had ,outlined the 
ain points of the new constitution of 
ie organization. Without further dis- 
(ssion, the group ratified the consti- 
‘tion as proposed. 

Eighty-five members of the A.I. Ch. E. 
sembled in front of the Illini Union 
half hour before the Army-IIlinois 
otball game to pose for a picture suit- 
le for publication in the Illio of 1948. 
‘The society met on October 30 i 

om 112 of Chemistry Annex to hear 
r. Bailar discuss the facilities of the 
emistry department for job placement 
id summer employment. The meeting 
as of special interest to those gradu- 
ing in February or June of this school 
ar. 

More than 300 persons, chapter mem- 
rs, faculty, and members of fellow 
tofessional organizations, attended the 
eeting of November 19. V. C. Wil- 
ams, professor and chairman of the 
iemical engineering department at 
orthwestern University, presented a 
or interesting and informative discus- 
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sion of “Liquid Air Production and Air 
Separation.” Mr. Williams has done 
consultant and engineering work for 
Linde Air Products, incorporated. Since 
many heavy industries are considering 
the use of 90 per cent pure oxygen 
instead of less reactive and more yol- 
uminous air, the topic was one of cur- 
rent technical interest. 


PI TAU SIGMA 


In 1915, a group of upperclassmen 
in mechanical engineering at the Uni- 
versity of Illinois formed the first chap- 
ter of Pi Tau Sigma, now a national 
honorary fraternity for mechanical engi- 
neers, ‘““To foster the high 
ideals of the engineering pro- 
fession, to stimulate interest 
in co-ordinating department- 
al activities, and to promote 
the welfare of its members.” 
(The Story of Pi Tau Sig- 
ma). The chapter has proven 
its worth over the years by encouraging 
high scholastic ideals, and cooperating 
with the department in student activ- 
ities. 

At the first meeting of the group on 
October 22, Joe Mazer was elected 
president, Charles Spaeth, vice president, 
Martin Sabath, corresponding secretary, 
Gerald Geraldson, recording secretary, 
and Jerome Fox, treasurer. 

Activities for November included at- 
tendance at the national convention held 
at Purdue University from November 
20 to November 22. Delegates from 
here were Bryce Alberty, Martin Sab- 
ath, and Lee Sullivan. 


A.S.M.E. 


The 1947-48 edition of the student 
branch of the American Society of Me- 
chanical Engineers got off to a flying 
start with an open house and_ business 
meeting on the evening of October 16. 
outgoing honorary chairman; and Prof. 
N. A. Parker, head of the department 
of engineering; Prof. K. J. Trigger, 


outgoing honorary. chairman; and Prof. 
Francis Seyfarth, incoming honorary 
chairman. 


Elections were held for the society’s 
officers and the men elected are as 
follows: Robert S. Smith, chairman; 
William E. McCarthy, vice chairman ; 
William M. Alexander, secretary; and 
Carl W. Falk, assistant treasurer. Rich- 
ard G. Love, the incumbent treasurer, 
is now serving his second year in that 
position. 

A strictly business meeting was held 
on October 30, for the purpose of vot- 
ing upon the ratification of the pro- 
posed Engineering Council. The council 
Was approved unanimously. Prior to 
adjournment, two committees were set 
up for the duration of the first semester. 
These were the publicity and program 
committees. 


On Tuesday, November 11, Professor 
Hull, a newcomer to the department of 
engineering, addressed the society on 
the subject of “Tomorrow in Automo- 
tive Engineering.” Professor Hull’s 
principal interests lie in the field of 
internal combustion engines and his. talk 
was very illuminating and interesting. 
The principal points of interest were 
those which dealt with the Tucker car 
and the plans for three-wheeled cars 
of the future. 


The program committee has only been 
able to schedule one meeting for Decem- 
ber due to the beginning of Christmas 
vacation. The meeting will be held on 
December 9 in room 319 Engineering 
Hall. The speaker at that time will be 
Mr. James W. May, head of the re- 
search department of the American Air 
Filter company. Mr. May, who for- 
merly was a member of the faculty of 
the University of Kentucky, will have 
for his subject, “Electric Precipitation 
and Dry Filters in Heating, Ventilating, 
and Air Conditioning.” 


M.LS. 


Plans for the junior and senior stu- 
dents of the metallurgy department to 
attend the National Metals Congress 
and Exposition in Chicago were dis- 
cussed at the meeting of October 13. 
Juniors and seniors were excused from 
classes on October 22 and October 23 
in order to attend the congress. 

Approximately 35 students and all of 
the faculty went to Chicago to spend 
an informative two days. 

Over 350 exhibits were on display 
by companies of the metal industries at 
the International Amphitheater. At these 
exhibits the students were able to wit- 
ness actual demonstrations of some of 
the latest developments in equipment for 
the processing of metallic materials. 


The biggest attractions were the 
Tucker automobile and the beautiful 
girls employed by the various exhibitors 
to hand out free souvenirs or literature. 
(Their attire was exceedingly attractive 
even though the skirts were long). 


The exhibits gave the student an ex- 
cellent idea as to what the outstanding 
companies of the metal industry actually 
produce for the commercial market. The 
exhibits also gave the student a chance 
to see what field of metallurgical engi- 
neering he might wish to enter after 
completing his undergraduate or gradu- 
ate studies. Some of the senior students 
made contacts at the convention which 
will lead to interviews concerning their 
employment after graduation. 

“Current Research Developments in 
the Steel Industry” was the topic talked 
on by Dr. E. I. Martin at the meeting 
of November 21 at 7 p. m. in room 
218 of the Ceramics building. Dr. Mar- 

(Continued on Page 38) 
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West Meets East. 


by Carl Sonnenschein, M.E. °48 


If this were a travelogue, the Orient 
would be beautiful, glamorous, and mys- 
terious. Unfortunately, to my knowl- 
edge, it is seldom if ever any of these 
things. I greatly doubt if I shall ever 
get the “smell” of the Orient out of my 
nostrils, or forget the squalor and filth 
in which the great majority of people 
live. 

It seems strange that a place which 
offers so little in the way of a standard 
of living to its people could at the same 
time be capable of great engineering ac- 
complishments, yet “that is the case in 
Korea and particularly in Japan. 


Electric Power 


The American people, as a whole, take 
the existence of electric power pretty 
much for granted. However, there are 
large regions of this country in which 
there are no public service companies and 
others in which the only source of power 
are small, privately owned, gasoline en- 
gine generator sets. 

It is said of Japan that every home 
and hovel has an electric light. True, 
there is only one fixture and a 15 watt 
bulb, but it is there. It is my personal 
experience in both the large cities and 
rural areas to have never seen anything 
to disprove the above statement. 


Wherever one travels in Japan, or 
Korea, the high-lines are always much in 
evidence. “The lines are much the same 
as those in this country and the occasion- 
al sub-stations are also quite similar. 


Japan has always been very short of 
coal, and this is responsible for the high 
percentage of potential water power 
which has been developed. 


The Japanese Imperial Railroads op- 
erate all over the three main islands of 
Kyushu, Honshu, and Hokkaido. If 
possible, the trains on some of the divi- 
sions operate at greater speeds than do 
American trains. 

Almost all of the Japanese railways 
are electrified, to some extent, if not 
wholly, and many of them maintain op- 
erating speeds of 60 miles per hour or 
more. 


A note of interest is the ages of many 
of the operating personnel of these 
trains. I once rode several hundred 
miles at a very high speed and found out 
later that the engineer was only 15 years 
old, an unheard of thing in this country. 


A person need only see what is left of 
the Mitsubishi shipyards at Yokohama 
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to realize that the Japanese are fully 
capable of building ocean going vessels 
of all sorts. It was at these yards that 
one of the two giant 50,000 ton Japa- 
nese battleships was built. 


Japan possessed, prior to and during 
the war, a highly dispersed manufactur- 
ing system. Hiroshima and Nagasaki il- 
lustrate the claim that every home in 
those cities was in reality a war plant. 
This claim was later fully substantiated 
and I have seen homes in which the full 
equipment, such as it was, for the man- 
ufacture of various war materials had 
been installed. 


The great majority of the manufac- 
turing in Japan is crude by American 
standards: Due to the tremendous sup- 
ply of very cheap labor, very few ma- 
chines have been installed unless they 
were absolutely necessary. 


True, there are large plants which 
have some very fine machine tools, most 
of which were imported from the U. S. 
These plants are the ones which are be- 
ing used for war reparations. Many have 
already been disassembled and shipped: to 
China, Java, the Philippines and other 
areas which were ravaged by the Japa- 
nese. 

Antiquated Roads 


Highways are practically non-existant 
in either Japan or Korea. ‘True there 
are many dirt roads but I refer specifi- 
cally to either concrete or asphalt sur- 
faces. Whether this condition was due 
to shortage of material and manpower 
during the war I do not know. 


In the larger cities, such as Seoul, the 
capital of Korea, Tokyo, Yokohama, 
Osaka, etc., many of the streets are four 
and six lanes wide and are surfaced with 
either concrete or asphalt. 


However, when one enters the ordi- 
nary residential districts of these cities 
the streets are either cobble stones or 
good old fashioned dirt. 


The contrasts between the age-old and 
the modern are startling. I recall one 
dirt road, dusty and deeply rutted which 
suddenly turned a corner and there was 
a multiple span, four lane bridge with a 
concrete roadway. The over-all length 
of the bridge and its approaches must 
have been better than a mile. After 
crossing the bridge, I was again almost 
blinded by the dust. 

I wondered then and still do, why 
they built a bridge of those proportions 
on a road which was not important 


The persons used to a high stand- 
ard of living in the western world 
will find in this article a descrip- 
tion of the strange contrasts to be 
found in the recently reopened 
countries of Korea and Japan. The 
engineering viewpoint is applied 
to this first-hand account of the 
customs and pattern of life in the 
Far East. 


enough to even be graded occasionally. 

When our outfit first went into Kor 
we were quartered in a part of a wir 
rope factory. We were informed th 
this was the largest plant of its kind 
either Japan or Korea and during t 
war had had top priorities on materia 
from the Japanese government. 

With all of this very impressive info 
mation in mind I was quite anxious — 
have a look at the inside of the sho 
The main building was, in itself, qui 
impressive being over two city bloc 


long. I’ve never been so disappoint 
in my life. 
The materials were all manual 


moved about and the equipment was | 
the vintage of about 1910. I do not r 
call what the rate of production was b 
I’m sure that it could not have compar 
favorably with any American plant ma 
ufacturing the same item. 


Poor Sanitation 


Most American cofiniunities tak 
great pride in their muficipal water ar 
sewage disposal facilities. his does n 
only apply to the large metropolit 
areas but also to the smaller towns ar 
villages. 

In Japan, with the exception of a ve 
few of the largest cities, sanitary facil 
ties are an unknown thing. In Seo 
human excrement as well as all garba; 
was thrown into a two or three foot dee 
ditch along the street. In some of tl 
better Since of homes, there were ces 
pools which were cleaned out about on 
a month by the city department of sar 
tation. 

In the Orient, human fecal matter 
of great commercial value because of tl 
scarcity of fertilizers. Chemical fertili 
ers are unknown and there are ni 
enough animals to provide manut 
Hence, the sewage is hauled direct 
from the city out to the farmer where 
is spread in the fields. 

The water supply is inadequate at 
definitely impure. No facilities are pr 
vided for chlorinating or aerating tl 
water supply. The pressure maintainé 
in the mains is always very low ar 
often fails completely. As a result — 
this condition, when a fire starts the fi 
department can seldom extinguish it t 
cause of failure of the water ‘cuppa if 
a result of the poor sanitation, typho 

(Continued on Page 16) 
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SHHHHHH AHHH: 


eal: 

Quiet. 

Walk into this new acoustic test room at Bell Telephone 
Laboratories and all you'll hear is silence. 


It’s about the quietest place on earth. 


This non-reverberant chamber was ingeniously designed 
by telephone engineers so that acoustic development and 
research could be carried on under the best possible 
conditions. It’s another aid in a continuing program to 
improve communications. 


This is telephone engineering at work. 


BELL TELEPHONE SYSTEM 
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WEST MEETS EAST... 
(Continued from Page 14) 


and other such diseases are very preva- 
lent. 

So far as was apparent, automotive 
transportation was more of a public haz- 
ard than a blessing. The average orien- 
tal seems to go quite berserk as soon as 
he gets his hands on a steering wheel. 


The cars and trucks, which formerly 
had been army or navy property, used 
gasoline as a fuel, but the vehicles that 
were civilian owned were another story. 


Due to the shortage of gasoline, the 
natives had been forced to use various 
substitutes such as charcoal burners in 
their trucks and cars. Naturally, these 
vehicles had very little power and it was 
the usual thing to see everybody disem- 
bark to push whenever a hill was en- 
countered. 


Crowded Transportation 


Any vehicle which would normally 
carry, let us say, five passengers, was not 
considered properly loaded until there 
were at least a dozen persons crammed 
into and hanging on the outside of it. 

The Japs had some three wheeled mo- 
torcycles which were quite fast, but even 
these used to be loaded with as many as 
six or seven persons hanging on to one 
another. 


After being around for a short while, 
it became quite commonplace to see a 
vehicle come to an abrupt stop with a 
consequent spraying of the landscape of 
its unseated occupants. 


The Japs have a small automobile 
which in appearance and performance 
compares very favorably with the Aus- 
tins which were being sold in this coun- 
try a few years ago. “This car seems to 
have been the favorite of the few people 
who could afford to own one. The 
only people who rode around in large 
cars were government officials and mem- 
bers of the ruling classes. 


As an illustration of crowded condi- 
tions, the New York subways have for 
years been considered to be the acme of 
compressed living conditions. I believe 
that there exists a worthy contender for 
that questionable distinction. 


The street cars of the Orient are for 
the most part narrow gauge and very 
unstable. Again the question of safe op- 
erating speeds does not enter into the 
picture. The people in Japan and Korea 
seem to swarm, not only into, but all 
over the cars and although threatened 
with sudden death at any instant, they 
are very calm about the whole thing. 


There are many western style build- 
ings in the larger cities of the Orient. 
In Tokyo, General MacArthur’s head- 
quarters is one of the finest looking build- 
ings that I saw. There are many other 
such structures but they were mostly 
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built with foreign capital and designed 
by foreign architects. 

The most notable example of the for- 
eign influence is probably the Imperial 
Hotel which was built after the great 
earthquake in the ’20s. This building 
was supposed to be earthquake proof and 
was designed by the famous American 
architect, Mr. Frank Lloyd Wright. 

The Japanese Imperial Palace and 
other governmental edifices, both in 
Japan proper and Korea, are magnificent 
structures which were built by the na- 
tives. ‘hese are usually massive stone 
structures and are very ornate. 

Anybody who would deny the archi- 
tectural beauty or the fine craftsmanship 
of the many temples would be foolish. 
These structures are built without the 
use of nails or glue. ‘The entire fasten- 
ing together of the component parts of 
the structures is done by careful fitting 
and dowelling of the pieces. 

The engineering methods by which the 
ancient Egyptians raised the Obelisks is 
no more of a mystery than how the an- 
cestral Japs erected many of their fa- 
mous Buddhas. 

Many of these tremendous figures are 
made of different types of stone so clev- 
erly fitted together that only very close 


inspection will disclose the joints. 

Many times the statement has be 
made that Japs are the greatest copi 
in the world, and I believe it. 

In various shopping streets, in the» 
rious cities, I was offered German ca 
eras, Swiss watches, genuine impor 
Scotch, Irish lacework, and innumeral 
other items. All of the above mention 
pieces of merchandise were in reali 
very clever copies made and produced 
Japan with absolutely no regard for 
ternational patent agreements or misr 
resentation of merchandise. Howey 
this is not a new story. 


Little Ingenuity 


Apparently, due to a great shortage 
imagination and inventive genius of th 
own, the Japs were forced to take otl 
people’s inventiveness and steal it : 
their own gains. Undoubtedly the O 
ent has produced many fine engine 
but their existence was hardly noticeal 
in either Japan or Korea. 

Perhaps some day the peoples of 1 
East will enjoy the same standard 
living that we do, but it will take a_ 
of work and will require a great deal 
money, time, and well-educated en 
neering and scientific personnel. 


ACROSS 
. Corridor 


5. Chief Just ce of 
California, sent 
first transconti- 
nental telegraph 
message to Pres- 
ident Lincoln 
in 1861 


10. Joker 

13. Great Lake 

14. —— Allan Puce 
great America: 
writer 

15, Epoch 

16. Depart 

18, Parcel of lano 

19. Group of elec 
trons, proto: - 
and neutrons 

20. Electrical 
multiplier 

22. Search 

24, Exclamation o 
triumph 

26. Box cover 

27. Branch wires 
in telephone 
exchanges 

28. Musical note 

80. Individuals 

32. Produced by 
most electric 


~ 


refrigerators 
34. At a subsequent 
time 
86. Edge 59. Artificial 
87. Irish physicist language 
who gave the 60. Relating to the 


electron its 
name, in 1891 


largest continent 


. Whirled 


89. Amateur radio 63. Unit of weight 
fan: slang 64. Inventor of the 

40. Kind of sheer alternating- 
linen fabric current induc- 

42, Lightning tion motor 
protector 65. Warbled 

43. Citizens of the 
U. S..S. BR. DOWN 

44, Metal used in 1. German scient- 
dry cells: chem ist, one of the 
symbol founders of the 

45. 4,840 square law of the con- 
yards servation of 

47. Wrath energy 

49. City thorough- 2. Metric surface 
fare: abbr. unit 

50. Preposition 3. Fibber 

51. Philatelist’s 4. Makes hori- 
delight zontal 

53. Uninsulated, 5. Metal used in 
as wire electromagnets: 

55. Consume, as chem. symbol 
electric power 6. Indolently 

57. Victor Borge 7. Self 
plays it, among 8. Turning 
others machine 


37. Religious group 
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9, Physician’s 38. Prepare for 
title: abbr. publication 
10. A unit of elece 41. American 
trical power mathematician, 
11. In the past inventor of a 
12. Precious stone visual telegraph 
17. First name of system 
the inventor of 43. Negligent 
the cotton gin 46. An electric 
19. Handle of a vase alarm clock 
21. Mine entrance will —— you 
23. Hideous 48. Knock 
25. Free negative 50. Easily magnet- 
atom, in an ized metal 
electrolyte 61. Lead wafer used 
27. Kind of cotton to protect a 
gauze meter against 
28. Wires connect- tampering 
ing a motor, 52. Parent 
etc., to the 53. Drill used with 
current source a brace 
29. Inventor of the 54. Fuss 
superhete- 56. Sister’s 
rodyne radio nickname 
circuit 58. Member o. 4 
31. Finial atop a religious 
spire sisterhood 
33. Center of a 60. By 
solenoid 61. Continent have 
35. Article ing the most 


telephones: abbr. 


‘Year after year, the Square D Company em- 
phasizes to industrial executives, the impor- 
tance of their electrical men. 


Advertisements such as this one appear 


regularly in leading business magazines. We believe 
they perform a three-way job. They give top manage- 
ment a worthwhile idea. They enhance the standing of 
today’s and tomorrow’s electrical men. They build 


acceptance for Square D Field Engineers, practi- 
cally all of whom come to us from leading 
engineering schools such as yours. 


Don’t turn around, 


Jime---ewe want to talk behind 


your back---and 


WE want TO TELL HIM how valuable his 
head electrical man can be in any huddles 
that have to do with cost reduction. 

We want to point out the sharp increase 
in power required for automatic machinery 
during recent years. Most electrical sys- 
tems have been operating under abnormal 
stress—are overloaded, unreliable, poorly 
located or inflexible in the light of present 
machine locations. Excessive ‘‘down time”’ 
and high production costs are certainties. 


- SQUARE J 


DETROIT 


ECEMBER, 1947 


fo your Boss, too 


We want to suggest that he check these 
possibilities with you. And we’d like to re- 
mind you that your nearest SQUARE D 
Field Engineer will be glad to work with 
you in analyzing any electrical problem and 
selecting corrective power distribution and 
electric motor control equipment. Field 
Engineering Counsel is available through 
SquarRE D offices in 50 principal U. S., 
Canadian and Mexican cities. There is no 
obligation. 


COMPANY 


LOS ANGELES 


MILWAUKEE 


SQUARE D CANADA, LTD., TORONTO, ONTARIO * SQUARE D de MEXICO, S.A., MEXICO CITY, D.F. 
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J ntrieducing by Mel Reiter. Arch.E.°49 


Ken McOwan,. M.E.°49 and Connie Minnich. C.E.°51 


HENRY F. JOHNSTONE 


Directing hand of one of the finest 
chemical engineering departments in the 
country is Dr. Henry F. Johnstone, na- 
tionally known for his extensive research 
and developments in the chemical engi- 
neering field. 

Dr. Johnstone’s research and develop- 
ments have all been along the line of 
gases, aerosols and fumes. As a matter 
of fact, he holds many patents and has 
published numerous articles in technical 
magazines on these subjects. In 1943 
his published articles for that year won 
him the annual Walker medal, given by 
the American Institute of Chemical En- 
gineers. 

When Dr. Johnstone came to the Uni- 
versity of Illinois in 1928 to take the job 
as research assistant in the Engineering 
Experiment station, he worked on sulfur 
compounds in stack gases and their effect 
on health and vegetation. He also 
worked on the corrosion caused by these 
gaseous sulfur compounds. 

After two years on this project he 
began a study of the methods of elimina- 
tion of these sulfur compounds from 
stack gases. Almost $200,000 was spent 
on this project from 1930 to 1942 by 
the University and cooperating indus- 
tries. 

Just before Pearl Harbor, Dr. John- 
stone and others began working on gas 
masks under a contract with the Nation- 
al Research Committee in charge of an- 
other contract on the development of 
munitions for the Chemical Warfare 
Service. New devises for dispersing 
smakes, gases and insecticides were in- 

(Continued on Page 24) 


HENRY F. JOHNSTONE 
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MARCIA PETERMAN 


Having her office right over Boneyard 
Creek is a unique, but not too pleasant 
proposition in the eyes of Mrs. Marcia 
Peterman, secretary of the electrical en- 
gineering department. Although room 
212 in the E. E. Lab is the only office 
on the campus that can boast this “‘dis- 
tinction,’ Mrs. Peterman will be very 
happy and proud next summer when she 
can move her files and secretarial pos- 


MARCIA PETERMAN 


sessions into the more spacious rooms in 
the new electrical engineering. building 
now under construction. Although the 
view from her window is nice, she says 
that this does not compensate for the 
odors and mosquitoes that trooped in for 
regular visits last summer. 

However, one glance into her small, 
neat office will tell anyone that neither 
the Boneyard nor an atomic explosion 
can interrupt her work. Mrs. Peterman’s 
duties include everything from filing stu- 
dent and Alumni records and segregat- 
ing reports of the E. E. Research Di- 
vision to giving directions and informa- 
tion to new students and attempting to 
keep up with all business affairs con- 
nected with her rapidly expanding de- 
partment. 

A native of Harvard, Illinois, Mrs. 
Peterman graduated from Capron High 
School in 1928 and then enrolled at 

(Continued on Page 26) 


ROBERT M. STEPHENS 


Robert (Bob) Stephens will be 1 
only graduate of the mining school t 
semester. This will mark the end o: 
very long trail for him dating back 
his high school days when he thous 
that he might like to be an electri 
engineer. 

Bob had just graduated from hi 
school and was playing his clarinet w 
local dance bands around his home to 
when he got an opportunity to enter 
University of Illinois under a schol 
ship from the Illinois Mining Institu 
It might be said at this point that 
grades in high school were of a type tl 
made people want to offer him schol 
ships in almost anything that he mig 
have chosen. “This was not a case 
choosing, however, for Bob had be 
noticed by the head of our mining a 
metallurgical department, Profess: 
Harold L. Walker, and offered this « 
because it appeared as if he might 
well suited to the profession. 


Bob appeared on campus in the fall 
1942 and began his studies. He had t 
usual amount of trouble getting start 
but by the beginning of his second ye 
he was really starting to hit his stri 
(He could be found at a certain soror 
house almost any week night.) T 
Army stepped in at this point a 
claimed him for two long years. Ff 
travels carried him to the North Ca 
lina State College in Raleigh, No 
Carolina. He studied civil engineeri 
and after graduation was assigned to t 
18th Combat Battalion of the Army E 
gineers. 

Bob was back on campus in 1946 
continue his studies. “This he has do 
with more than the usual amount 
success. 

Being the only graduate this semest 
in the mining curriculum is a great my 
tery to Bob. He says that there is 
backlog of about eight years for gradué 
mining engineers. “This has caused t 
rate of pay for such men to levels j 
above the average for both beginners a 
experienced men. | 

The University of Illinois has the b’ 
mining curriculum available, accordi 


(Continued on Page 34) 
THE TECHNOGRAP 


Exploration of ocean depths is made possible by RCA Image Orthicon television camera. 


The ocean is a‘goldfish bow!" 


Another “first” for RCA Laboratories, 
undersea television cameras equipped 
with the sensitive RCA Image Orthi- 
con tube were used to study effects of 
the atom blast at Bikini... 


There may come a day when fisher- 
men will be able to drop a television 
eye over the side to locate schools of 
fish and oyster beds . .. Explorers will 
scan marine life and the geology of the 
ocean floor ... Undersea wrecks will 
be observed from the decks of ships 
without endangering divers. 


With the new television camera, 
long-hidden mysteries of the ocean 


ae 
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fo RCA Television! 


depths may soon be as easy to observe 
as a goldfish bowl—in armchair com- 
fort and perfect safety. 


Exciting as something out of Jules 
Verne, this new application of tele- 
vision is typical of research at RCA 
Laboratories. Advanced scientific 
thinking is part of any product bear- 
ing the name RCA, or RCA Victor. 

When in Radio City, New York, be 
sure to see the radio and electronic 
wonders at RCA Exhibition Hall, 36 
West 49th Street. Free admission. 
Radio Corporation of America, RCA 
Building, Radio City, New York 20. 


Continue your education 
with pay—at RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 

® Development and design of radio re- 
ceivers (including broadcast, short wave 
and FM circuits, television, and phono- 
graph combinations ). 

e Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

®@ Design of component parts such as 
coils; loudspeakers, capacitors. 

@ Development and design of new re- 
cording and reproducing methods, 

e@ Design of receiving, power, cathode 
ray, gas and photo tubes. 


Write today to National Recruiting Divi- 
sion, RCA Victor, Camden, New Jersey. 


Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 


41) RADIO CORPORATION of AMERICA 
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The “Buck” Knight Trophy 


Why do the students of the various de- 
partments of engineering, so meticulously 
avoid one another? Is it a disgrace for an 
electrical engineer to be caught reading or 
discussing a subject pertaining to mechanical 
or chemical engineering? Must the student 
of mining and metallurgy refuse to look at 
thé new construction, which is going up on 
the campus, because that type of work lies in 
the province of the civil engineer? Now you 
may say that this attitude is ridiculous and 
doesn’t exist here, but such is the case. 


Surely it would be for the greater good 
if the men interested in the various fields 
were to associate with one another and thus 
be able to exchange information and ideas. 


Let us consider the purely social aspects 
of the situation. The social life in and about 
the engineering campus is about as spectacular 
as a fountain pen that has just run out of ink. 
However, there was a time when things were 
somewhat different. 


It would indeed be a great surprise if 
more than five per cent of the student body 
of the College of Engineering had ever heard 
of the “Buck” Knight Trophy. At one time 
the Trophy was the center of a really impor- 
tant social event in the college—important 
because it brought together the two largest 
groups in engineering, the mechanical and 
electrical engineers. 


A “Battle of Wits” was fought annually 
to see whether the American Institute of Elec- 
trical Engineers or the American Society of 


Mechanical Engineers would have possession 
of the trophy for the following year. The 
trophy was originally made and presented to 
the two societies by Professor A. R. Knight 
of the department of electrical engineering. 


The trophy itself is quite significant and 
typifies several well chosen qualities. Made 
in the form of a loving cup, little more than 
an inch high, the component parts are as fol- 
lows: the base is a collar button which sym- 
bolizes the eternal search for knowledge, the 
bowl is a sewing thimble which denotes in- 
dustry, and the handles are fully annealed 14 
gage copper wire which connotes adaptability. 
All of the above are fundamental and impor- 
tant qualities in the make-up of anybody, 
whether he is an engineer or not. 


To get back to the “Battle of Wits,” the 
last meeting was held in February of 1946, 
when the A.S.M.E. retained the cup for the 
third successive year: Since then nothing more 
has been heard of the contest. An activity 
of this type is essential to the social inter- 
mingling of the students, and all that is re- 
quired will be for the EEs to issue a challenge 
to the MEs. 


There you have a very real example of 
what can go on in this college. For the good 
of the school, but especially for the betterment 
of the individual student, it is about time 
that the students of the College of Engineer- 
ing quit their moaning and griping about 
anything and everything and begin to do some- 
thing constructive to better themselves and the 
communities in which they will someday live. 
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er compact passed 


3 screen ests 


e it made of gold, silver or 

“brass”, a compact has to pass 
a lot of “screen tests”’ on its way 
from the earth to its user. 

Ore is screened a score of times 
before it becomes metal. Silica goes 
through a battery of screens to be- 
come a mirror. And talcum is 
forced through a long series of fine- 
mesh screens before it acquires that 
caressing smoothness that is de- 


manded by our exacting fair sex. 

Yet, because this is America, 
compacts. which are beyond the 
means of women living in countries 
that decry our free enterprise sys- 
tem, are soid in dime stores, avail- 
able to millions. 

Koebling products play a leading 
part in this mass production. 
Roebling wire screens meet all ma- 
terials under ail conditions. In one 


case they pass rocks as big as 
melons. In another they reject dust 
as fine as pollen. 

Made of steel rods as thick as 
your thumb, or woven of stainless 
as fine as hair, Roebling screens 
serve industry in a hundred ways— 
on a thousand jobs. 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


MACHINE TOOL... 


(Continued from Page 9) 

The following example will serve to 
illustrate the high-production possibilities 
of this method of cutting worm threads. 
Assume that the worm to be cut has a 
triple thread of 0.525 inch linear pitch, 
and is 2.100 inches outside diameter ; 
that the cutter is approximately 3.5 
inches pitch diameter, 21 teeth; that the 
worm is rotated at 600 R.P.M. and the 
cutter at 85.7 R.P.M. At a work speed 
of 600 R.P.M., the cutter would be op- 
erating at 330 feet per minute at the 
outside diameter of the work. No por- 
tion of the cutter teeth would remain 
continuously in contact with the work 
for more than 1/30 second, and 1800 
cutting teeth would be presented to the 
work every minute. 

If one compares these cutting speeds 
with those used for milling and turning, 
it will be seen that speeds from three to 
five times as great can be employed, with 
a corresponding increase in production. 


Change and Feed Gears 


The principle of thread generation, as 
briefly outlined, indicates that a harmo- 
nious relation must be maintained be- 
tween the cutter and work. In addition 
to keeping the cutter and work in step 
with each other, the cutter is also tra- 
versed across the work. ‘This motion is 
effected by a lead screw and feed gears. 


These gears are so compounded as to 
advance the cutter a definite rate of feed 
cutter across the work. 


The axial travel of the cutter upsets 
the harmonious relation effected by the 
work change gears, and necessitates the 
introduction of a differential mechanism. 
The gears A, B, C; and D, shown in 
Fig. 3, increase or decrease, as necessity 
demands, the relative speeds of the cutter 
and work, and thus compensates for the 
axial movement of the thread generating 
cutter across the work. 


In some cases, it may be necessary to 
change the traverse of the slide from the 
conventional direction for the “hand” in 
question, and cut in the opposite direc- 
tion without changing the direction of 
rotation of the cutter. When this is 
done it is necessary to insert idler gear 
M between differential gears C and D, 
shown in Fig. 3. 


Quick-Return Mechanism 


The thread generator is arranged so 
that it will cut both right and left-hand 
threads, and the cutter-slide can be tra- 
versed by power feed in either direction. 
In practice, this is effected as follows: 
in cutting a right-hand thread, the cutter 
travels from right to left under power 
feed, and when it reaches the end of the 
cut, the machine stops automatically. 
The operator then removes the work 
and engages the clutch operating the 


quick-return mechanism, which retur 
the cutter slide to the starting point 
high speed. An uncut piece of work 
then inserted, the feed engaged and tl 
cutter again brought into operation. 


Depth of Cut Controls 


The head that carries the generatit 
cutter is provided with trunions, whi 
are mounted in suitable bearings on # 
cutter-slide. “The head can be swivell 
on these trunions to raise and lower t 
cutter relative to the work. ‘The oper 
tion of the head is effected by a cam | 
cated at the rear of the slide where it 
held in a semi-circular seat. “The co 
ventional type of cam is shown in Fig. 
This type of cam is made with differe 
lengths of “dwell” to suit the length 
thread to be cut, and with different a 
gles of “rise” to lower and withdraw tl 
cutter at the required rate of feed. 


This cam can be used in two differe 
ways: when the cutter is to be held 
full depth of thread for the requir 
length, the plunger is located on fl 
“dwell” portion of the cam, and the nu 
are released so that the cam will trav 
with the slide. 

When a thread must be cut in tl 
center of a bar requiring that the cutt 
be fed to depth as the slide travels, tl 
nuts are tightened against the ends 
the cam as shown in Fig. 4. In this cas 


(Continued on Page 24) 


Hlectromics Positions Available 


CURTISS-WRIGHT CORPORATION 
Airplane Division 


We have a number of excellent positions available in our Research Department 
for men with Master’s or Doctor’s Degrees in Electrical Engineering or Physics, 
or engineers or physicists with a Bachelor’s Degree plus experience in the design 
or development of electrical and/or mechanical computors, integrators, compara- 
tors, gyromechanisms or servomechanisms. 


Salary commensurate with ability 
Excellent working conditions 


Call in person or write: 
EMPLOYMENT DEPARTMENT 


CURTISS-WRIGHT CORPORATION 


4300 East Fifth Avenue, Columbus 16, Ohio 
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“Our Safety Is Our Speed” 


World War II proved the truth of Emer- 
son’s words; post-war America will not 
forget them. Millions of dollars and man- 
hours spent in research are providing the 
groundwork to keep us first in the air. 
The picture above was taken in a Stand- 
ard Oil laboratory devoted entirely to 
experiments with combustion in jet en- 
gines. New fuels are tested, their per- 
formances analyzed. These experiments 
will provide information that will help 


Standard Oil Company 


CHICAGO 80, ILL. 


910 SOUTH MICHIGAN AVENUE, 


ECEMBER, 1947 


— Ralph Waldo Emerson 


Standard contribute to the vast develop- 
ment of jet propulsion, which has already 
resulted in speeds greater than those of 
the fastest wartime planes. 

In all of Standard’s activities, strong 
emphasis is placed on pioneering, on re- 
search conducted by able graduates of 
America’s leading schools of science and 
engineering. Throughout our company 
there are unlimited opportunities for the 
finest theoretical and practical skills. 


HENRY F. JOHNSTONE 
(Continued from Page 18) 


vented. One of these was for dispersing 
DDT over beach-heads and camps. At 
present the Navy has a contract in the 
Engineering Experiment station under 
the direction of Dr. Johnstone and oth- 
ers for the investigation of the mixing 
of fluid steams. This work is of im- 
portance for the development of jet en- 
gines. Several of the graduate research 
fee in the depaentcne are on investi- 
gations of smokes and fumes. 


Johnstone doesn’t spend all his 
time on research. He said that “about 
one third of his time is spent in teaching, 
one third in administration of the chem- 
ical engineering division, and the remain- 
ing one third on research, both in chem- 
ical engineering and the Engineering 
Experiment station.” 


One naturally wonders how a man 
who is foremost in his field as Dr. John- 
stone is, got started in it. He was born 
in South Carolina in 1902, and grew up 
on a farm near Lexington, Kentucky. 
And we bet the farm gave him his six- 
foot, 210-pound stature. Any of you 
raised on a farm know that it doesn’t 
leave much time for other activities in 
high school. Nevertheless this Phi Beta 


Kappa member found time to be editor 


of the school paper and to play football 
in his senior year, but according to him 
“They aren’t worth mentioning.” Dr. 
Johnstone majored in chemistry at the 
University of the South in Sewanee, 
Tennessee, because he found he could 
finish in three years. After graduation 
there in 1923, he proceeded to the Uni- 
versity of Iowa to receive his Ph.D. in 
1926 at the age of twenty-three. 


When asked what his plans were for 
the future, Dr. Johnstone laughed and 
said, ““There’s no place better than IIli- 
nois. It’s like working with a manu- 
facturer in that one can develop new 
processes and materials. Here one can 
develop things from the fundamentals on 
to the finished product, rather than just 
one phase of a research project. Further- 
more, here one works with young men, 
which is always an inspiration.” He feels 
that his teaching entails much more work 
and requires more time than work in in- 
dustry, but far more interesting. 


Diner: “Do you serve crabs here?” 
Waiter: “We serve anyone, sit 
down.” 


%K * % 


“Do gentlemen prefer blondes?” asks 
a writer. 
That’s what many a girl is dye-ing 


to find out. 


MACHINE TOOL... 
(Continued from Page 22) 

the cam does not travel with the slid 
but is held in a fixed position. Hene 
when the plunger proceeds up the “i 
cline” the cutter is fed to the require 
depth of thread, then “dwells” at dept 
until the plunger reaches the end of th 
“dwell” portion of the cam. When tl 
plunger moves down the incline, the hea 
is raised by a weight, removing the cu 
ter from the completed thread. 


Psychologist: “Are you troubled wit 
improper thoughts?” 
M. E.: “Why no, I rather like them. 
* 


Many a young engineer is spendin 
a lot of time tinkering with the miss 
in their motors. 


CROSSWORD ANSWERS 


hermol 


eee A NAME TO REMEMBER 


And for good reasons: Thermoid is 
geared to meet the day to day prob- 
lems of the users of its products. By 
limiting itself to a restricted number 
of items, related in manufacture and 
use, Thermoid is able to keep abreast 
of difficulties encountered in the field 


The Cambridge Recording Gas Analyzer continu- 
ously analyzes and records as many as six 
constituents, simultaneously. It makes possible 
substantial savings in the operation of kilns, pro- 
duction of inert gases, and in metallurgical, 
petroleum, and other chemical processes. Single 
point and multipoint instruments are available for 
a wide variety of applications. 


Send for Literature 


Cambridge also makes pH Meters and pH 
Recorders both single and multipoint sampling; 
Voltamographs for polarographic analysis and 
many other mechanical and electrical instruments 
of precision. Send us details of your instrument 
problem for our recommendation. 


CAMBRIDGE 
e INSTRUMENT COMPANY, INC. 
3756 Grand Central Terminal, New York 17, N. Y. 


Pioneer Manufacturers of 
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and thus constantly maintain top 
quality. 


The Thermoid line is a quality line. 
Remember Thermoid for BRAKE 
LININGS, FAN BELTS, CLUTCH 
FACINGS and RADIATOR HOSE. 
Remember, too, that Thermoid makes 


a complete line of belting, brake lin- 
ings and hose for industria_ 
and oil field use. 


Thermoid 


Products 


AUTOMOTIVE + INDUSTRIAL 
OIL FIELD + TEXTILE 


Write us if catalogs on any of 
these lines would be useful to 


. . . . THERMOID COMPANY, TRENTON, N. J., U.S. A 
you in your engineering studies. 
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Development of dyes requires 
both physical and organic chemistry 


The synthesis of a new dye in the labo- 
ratory or even the development of a 
manufacturing process from that syn- 
thesis may still be a long way from the 
realization of the full potentialities of 
the new compound as a coloring mate- 
rial. This is illustrated by the commer- 
cial, history of the exceedingly fast 
bright blue dye indanthrone and its 
halogen derivatives. 


Indanthrone was the first known an- 
thraquinone vat dye and has led ton- 
nage sales of vat dyes in the U.S. since 
its introduction, despite the commer- 
cial use of well over 200 types. In 1901, 
Bohn first synthesized indanthrone by 
KOH fusion of 2-aminoanthraquinone, 
but the yields obtained were in the 
range of only 25-30 per cent. Because 
of the industrial importance of indan- 
throne, and the low commercial yields 
obtained by the original fusion pro- 
cedure, a great deal of research time 
has been spent in its study. 

Several U.S. patents record the fact 
that Du Pont organic chemists have 
made outstanding contributions in this 


WwW. R. Remington, Ph.D., University of Chicago, 1944, and S. N. Boyd, Ph.D., University of Illinois, 


1945, working on a dye research problem. 
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field, particularly by developing the 
intercondensation of 2 moles of 1,3-di- 
bromo-2-aminoanthraquinone and re- 
placing the bromine by chlorination to 
give 3:3’-dichloroindanthrone (‘“Pon- 
sol’ Blue). 


° 
° 
Coes NaOAe,Cu salt ek lee 
“Solvent - ° 2, 3:3-dichtoro- 
5 Br Solver nH? indanthrone 
1,3-dibromo Br 


2-aminoanthraquinone 
3:3'<dibromoindanthrone 


This fixes the chlorine in the desired 
positions to give a product with greater 
bleach-fastness than indanthrone and 
minimizes extraneous substitution that 
always accompanies direct chlorination 
of indanthrone. The commercial yields 
of 3:3’-dichloroindanthrone now being 
obtained by Du Pont are markedly 
greater than those obtained by Bohn 
and his workers. 


It is just as important, however, that 
a water-soluble dye be made in a phys- 
ical form that gives optimum shade and 
working qualities, such as perfect dis- 
persion, freedom from specks, rapid re- 


ducibility and storage stability. A sig- 
nificant Du Pont contribution to the 
production of vat dyes in optimum 
physical form is called ‘“‘turbulent flow 
drowning.” In this procedure, the color 
is dissolved in strong H.SO, and then 
diluted by a large volume of water ina 
constricted tube. High turbulence is 
maintained during dilution and pro- 
duces uniform dye particles. 


In this development the work of 
physical chemists and physicists, aided 
by electron microscopy, ultra-centri- 
fuging, infrared and ultra-violet spec- 
trometry and other modern techniques, 
was of major importance. 


One of the three wings of the Jackson Labora- 
tory, where a large portion of the basic research 
on dyes is carried on. The new $1,000,000 ad- 
dition on the right is nearing completion. 


The conversion of laboratory findings 
to a plant operation often presents 
unique and difficult problems that re- 
quire unusual ingenuity on the part of 
chemists, chemical, mechanical and 
electrical engineers. The work on the 
indanthrones was no exception. The 
outstanding commercial success of 
“Ponsol’”’ vat colors, typified by ‘‘Pon- 
sol’’ Blue is one example of the results 
achieved through cooperation of Du 
Pont scientists. 


KEK) OK 


Questions College Men ask 
about working with Du Pont 


WILL I GET LOST 
IN A BIG COMPANY? 


The organization of Du Pont is unique in 
that each of its ten manufacturing depart- 
ments and two technical staff departments 
is responsible for its own operation. Further- 
more, new chemists and engineers work in 
small groups under experienced supervisors. 
Du Pont’s group system assures men of in- 
teresting and friendly working conditions 
plus the broad avenues of promotion that go 
with size. Write for the new booklet, ‘‘The 
Du Pont Company and the College Gradu- 
ate,’”’ 2521 Nemours Building, Wilmington 
98, Delaware. 


UPON 


REG. U.S. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING 
. ++» THROUGH CHEMISTRY 
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PROVES 


Galvanized (zinc-coaten) Sheets 
Stay Stronger Longer 


Io) 34 YEARS .. . Erected in 1913, and 
(Qi covered with heavy-gauge galva- 
nized sheets, this Tennessee con- 
centrating plant of the A/Z Company, 
is still in excellent condition after more 
than 3 decades of service. Painted 

» with Gray Metallic Zinc Paint in 1932. 


s x 


In building for the future, look 
to the past for proof of a build- 
ing material's strength . . . du- 
rability . . . service. With gal- 
vanized (zinc-coated) roofing 
and siding, you get the strength 
of steel . . . the rust protection 
of Zinc. So for low-cost, long- 
time service, choose the build- 
ing material that’s proved by 
TIME itself . . . galvanized 
sheets. Send coupon for infor- 
mation about Zinc and how it 
can help keep your buildings 
and equipment stronger longer. 


This “Seal of Quality” is 
your guide to economy in 
buying galvanized sheets. 
It means they carry at least 
2 oz. of Zinc per sq. ft. 


AMERICAN 


Room 2634 35 E. Wacker Dr. Chicago 1, Ill. 


FREE BOOKLETS! 


Send me without cost or obligation the 
illustrated booklets I have checked. 


(J Repair Manual on Galvanized Roof- 
ing and Siding 


(J Facts about Galvanized Sheets 


L] Use of Metallic Zinc Paint to Protect 
Metal Surfaces 


Name 


Address 


ZINC INSTITUTE: 


MARCIA PETERMAN ... 
(Continued from Page 18) 


Rockford College to major in music. 
Arrival here in Chambana resulted in 
her marriage and her present position 
which she has held for the past sixteen 
years. Her favorite amusements include 
all kinds of sports, listening to music, or 
playing her favorite instrument, the sax- 
ophone. ‘The ‘“woman’s touch”’ is appar- 
ent in her ofhce with a small China dog 
sitting on the files, a vase of flowers on 
her desk and bright calendars on the 
walls. 

Proud of the rapid growth of the elec- 
trical engineering department, its staff 
and students, Mrs. Peterman states that, 
“The U. I. engineers are more well- 
rounded individuals and on a_ higher 
level than those of ten or twelve years 
ago.” She attributes this to the stimulus 
brought on by the war. 


Traffic cop bawling out an unassum- 
ing lady motorist: “Don’t you know 
what I mean when I hold up my hand?” 

She, meekly: “I ought to. I’ve been 
a school teacher for 25 years.” 

* * 3% 

He: “‘Every time I kiss you it makes 

me a better man.” 


She: “Well you don’t have to try to 
get to heaven in one night.” 


A divinity student named Tweedle 
Once wouldn’t accept a degree— 
Cause it’s tough enough to be Iweedle, 
Without being Tweedle D. D. 


Small boy (looking at elephant): 
“Gee, Ma, ain’t that a hell of a big 
animal ?” 

Proud Mama: “How many times 
must I tell you not to say ‘ain’t’ ?” 

**K * * 

Unlike other wild animals, coeds can 

be tamed by petting. 


partners in creating 


Engineering leaders for the last 80 years have made 


K_ & E instruments, drafting equipment and materials 


their partners in creating the great technical achieve- 


ments of America. So nearly universal is the reliance on 


Kee 


Drafting, Reproduction, 
Surveying Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes. 


KEUFFEL & ESSER CO. 
EST. 1867 
NEW YORK * HOBOKEN, N. J. 
Chicago * St. Louis * Detroit 
San Francisco * Los Angeles * Montreal 


K & E products, it is self-evident that every major engi- 
neering project has been completed with the help of K&E. 
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Testing a Crystal 
frequency calibrator 
ot 76° below zero 
bes the Frick Re- 
frigerated Laboratory 
of Bendix Radio, — 
Towson, Md. : 


RADE My 


Refrigeration 


"Cold" down to 130 degrees below zero F. is now common in 


m> FOR WIRES 
ick-f inus 30 to minus 60; tored at to mi 
= ee a ca ° eee are ee at zero to minus AND CABLE ai 


research and test work. Penicillin is dried at minus 75. Foods are 


Ice is frozen commercially 
in brine at 16. Fresh foods are FITTINGS 
_ held at 34 +o 36. Drinking ae FOR RACEWAYS AND = 
water is cooled to 45. Air con- 
ditioning, at 70 to 85, tops the 
scale of refrigerating loads. 


THE WORLD’S LARGEST PRODUCER OF 
ELECTRICAL ROUGHING-IN MATERIALS ; 


@® Whatever the temperature 
wanted, you can hold it most 
dependably with Frick Refrig- 


ereren Sixty-five years’ — ex- National Electric 
ee Products Corporation 
Pittsburgh 30, Pa. 


This installation is among the 
thousands of stores, restaurants, 
clubs, theatres, offices, industrial 
plants, etc., which find Frick Air 
Conditioning indispensible, 


Engineering Students .. . 


You will find at the Co-Op Bookstore your needs 
| in engineering and art supplies, stationery, text- 


books, and general reading. 


CO-OP BOOKSTORE 


The Bookstore Closest to Engineering Campus 
ON THE CORNER OF WRIGHT AND GREEN 
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ment dealers. A farmer might approach 
his dealer with a question like “Why 
doesn’t my new forage harvester require 
less power? I only have a two plow 
tractor and with most of the power re- 
quired in the power take-off shaft (re- 
ferred to as the PTO), there isn’t 
enough left to move the tractor unless I 
travel in low gear.” The local dealer 
transfers the ideas or suggestions directly 
to the manufacturer who at this point 
compiles any other suggestions and de- 
livers them to his engineering depart- 
ment. 

The design of farm machinery is con- 
trolled first by economic considerations. 
Farm machinery must be produced at 
low cost since the actual service life or 
time in operation is usually very low in 
comparison with industrial machinery. 
Farm machinery becomes out moded 
more quickly. New ideas and new crop 
handling methods demand new machines 
so that even though a machine can be 
designed to last a life time, it often be- 
comes outdated and worthless in several 
years time, even though its component 
parts might still contain many years of 
service. An 8 to 10 year service life is 
usually used for a design basis. A mini- 
mum of 400 hours in a corn planter to 
8,000 hours for a farm tractor shows a 


This device made with old parts 
and ingenuity, trims weeds close to 
fences. 


wide variation in design life and of 
course directly affects the cost and sell- 
ing price. Repair costs are not consid- 
ered in the design life. 

Of the two types of costs, engineering 
and production costs, engineering costs 
represent from 3 to 4% of the finished 
product selling price. Engineering costs 
involve all development costs from de- 
sign through construction and acceptance 


of an experimental machine, which, for. 
new type of machine such as an auto 
matic wire-tying hay baler, might ap 
proach a $50,000 figure. To show hoy 
important cost is to the implement man 
ufacturer, we have only to look at hi 
“dead blueprint” files and the machiner 
“orave yard”. ‘The “grave yard” is tha 
area within the close confines of th 
manufacturing plan which contains al 
the finished experimental machines whic! 
have never been placed into productio; 
because they were either not economica 
to produce or they were outmoded be 
fore production even got under way. 


Even though the cost of the machin 
is low, it must be dependable during it 
designed life. Bearings must be designe 
to give dependable service during th 
design life and the frame must be buil 
to withstand repeated vibrations, no 
only from moving parts but from th 
constant jarring over rough terrain 
Rubber tired implements have don 
much to reduce frame size by absorbin 
more of the shock of impact when wheel 
strike rocks, clods, and ditches. 


The machine must be designed fo 
maximum possible safety. Equipmen 
manufacturers have tackled the problen 
of making present machines safer bu 
there is still a lot to be done. ‘There i 
a movement on foot at present to desig: 


(Continued on Page 30) 


HIGGINS 
4 


This new, attractive bottle 
base combined with the 
famous Higgins color card. 
A natural for use right on 
your drawing board. Ask 
for it at your Higgins Ink 
dealer’s. 


THE INTERNATIONAL STANDARD OF EXCELLENCE 


If dealer does not carry them, write direct 
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look for the 
single 


‘Short facts 


ridge 


about long-lived cable 


e Foot-by-foot inspection is given every strip of insu 
lation applied to an Okonite-engineered wire 0 
cable. The Okonite Company, Passaic, New Jersey 

! 


OKONITE 


insulated wires and cables — 
for every electrical use 


SINCE 1878 
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7 ENDIX is essentially a great creative engineer- 
ing and manufacturing organization—unlike 
any other existing in America. § Despite 
the fact of its modern manufacturing plants 
and its demonstrated productive capacities, 

the essence of Bendix greatness lies in its ten research lab- 


oratories and in the integrated knowledge its many engi- 


neers have jointly acquired in the fields of electronics, 


magnetics, optics, ceramics, electro-mechanics, hydraulics, 
pneumatics, injection-carburetion, aerological physics and 
metallurgy. { Bendix is constantly exploring the widest 
possible application of all these sciences to all manner of indus- 
trial, commercial, domestic and human problems. J By virtue 
of this, wherever machinery replaces human effort, there you 
will find Bendix instruments and controls lightening the load 


on human minds and removing the strain from human backs 


and hands. { The searchlight of Bendix creative engineering ET 


nee 
i 


is always pointed to a bright and better tomorrow. { When you 
see the name Bendix Aviation Corporation, on any product, you 
can buy it with the definite knowledge that it is first in crea- 


tive engineering design and the last word in quality. 


A 


TOA 


BRIGHT AND 
BETTER 


TOMOKKOW 


N the walls of the great Bendix laboratories . . . in 

the offices of the huge Bendix engineering staff... 

over the desks of executives in Bendix plants the 
country over, there hangs an exact copy of the credo 
pictured above. It hangs there because it is a working 
credo—an authentic statement of Bendix aims, aspira- 
tions and accomplishments. The results of this whole- 


hearted preoccupation with a finer future for you are 


3ENDIX* PRODUCTS: aufomotive brakes, carburetors, landing gear © BENDIX RADIO®*: radio, radar, television 
=CLIPSE* MACHINE: starter drives, bicycle brakes © MARSHALL ECLIPSE*: brake lining @ ZENITH*: carburetors 
STROMBERG* aircraft carburetors, fuel injection © FRIEZ*: weather instruments and controls 
nstruments @ ECLIPSE* aviation accessories © SCINTILLA*: aircraft ignition, diesel fuel injection ® PACIFIC*: hydraulic 
ystems ® RED BANK*: dynamotors, inverters ® BENDIX INTERNATIONAL: 30 Rockefeller Plaza, New York 20, N. Y., 
© 1947 BENDIX AVIATION CORPORATION, DETROIT 2, MICH. TRADEMARKS 


-able “Bendixcorp" New York. 
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@ PIONEER* flight 


everywhere apparent. Radio, meteorology, all forms of 
transportation aloft, afloat and ashore are better be- 
cause of Bendix, and new products of basic importance 
to industry and individuals are constantly added. “Toa 
bright and better tomorrow.” Every Bendix Resource 
is dedicated to this purpose. ... Look to Bendix for your 
future. In research, engineering and manufacturing, it’s 


one of America’s most versatile industrial organizations. 


AVIATION CORPORATION 
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ONE 
OF A 
SERIES 


PROBLEM—You're designing a taxi-cab meter. You have worked out 
the mechanism that clocks waiting time and mileage and totals the 
charges. Your problem now is to provide a drive for the meter from some 
operating part of the cab—bearing in mind that the meter must be 
located where the driver can read it and work the flag. How would 
you do it? 


THE SIMPLE ANSWER 


Use an S.S.White power drive flexible shaft. Connect one end to a 
take-off on the transmission and the other to the meter. It's as simple as 
that—a single mechanical element that is easy to install and will 
operate dependably regardless of vibration and tough usage. That's 
the way a leading taximeter manufacturer does it as shown below. 


Kok ¥* 
This is just one of hundreds of power drive and remote control prob- 
lems to which S.S.White flexible shafts are the simple answer. 
That’s why every engineer should be familiar with the range and 
scope of these ‘Metal Muscles’’ for me- 
chanical bodies. 


WRITE FOR BULLETIN 4501 


It gives essential facts and engineering 
data about flexible shafts and their appli- 
cation. A copy is yours for the asking. 
Write today. 

Photo Courtesy of 


Pittsburgh Taximeter Co. 
Pittsburgh, Pa. 


SSWhte 
j FLEXtBLE 
- SWAFTS 


5.S.WHIT. E INDUSTRIAL wy. 


DEPT. C, 10 EAST 40th ST., NEW YORK 16, N. Yio 


FLEXIBLE SHAFTS © FLEXIBLE SHAFT TOOLS © AIRCRAFT ACCESSORIES 
SMALL CUTTING AND GRINDING TOOLS © SPECIAL FORMULA RUBBERS 
MOLDED RESISTORS © PLASTIC SPECIALTIES © CONTRACT PLASTICS MOLDING 


One of remericas AAAA Industrial Enterprises 
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safety shields on new machines integ 
with the machine so that they cannot 
removed by careless farmers. As | 
however, there are still too many une 
ered chains and shafts. 

Having determined that an idea 
some merit and might be adopted int 
production machine, a sales survey 
made. By analyzing farmers’ desires < 
purchasing power, it is determined 
there is a sufficient market for prod 
tion. The volume of production, be 
a variable factor, is directly related 
the future potential market. If a f 
posed machine still passes all finan 
estimates, a program for developmen 
started. 


Functional Specifications 


The engineer for a particular fa 
implement receives a set of functio 
specifications which are requireme 
that the machine must possess in orde1 
make it perform at a certain rate un 
certain working conditions. “Three { 
tors influence these working conditi 
under which a machine will operate < 
their effect on design can be summed 
as follows: 

1. The soil: Sand to clay conditic 
dry to wet types. Soil conditions de 
mine the speed at which the implem 
can be towed through the field < 
power required. Frame design is % 
affected by soil conditions to a cert 
extent. 

2. The crop: High or low in ph 
cal height, standing or badly bea 
down by the elements. Physical dim 
sions of the crop determine the intake 
amount of crop which can be proces 
per hour. The amount of crop wh 
can be processed is closely related w 
the economics of owning the machine 
the farmer in his crop management p! 

3. The weather: Hot or cold 
mates, winds, and humidity. Clim 
conditions directly affect design in t 
provisions for enclosed lubrication 
necessary in windy, dust-blown areas. 
is true, however, that in hot, dry ai 
lubrication of moving parts is very 
portant, whereas in dusty areas n 
lubrication means longer wear, 
abrasion. In addition to provision 
lubrication, special adaptations must 
designed for special conditions. <A f 
ticular example is that of a self-propel 
combine where track laying wheels h 
replaced rubber tired wheels for harv 
ing of rice under the swampy conditi 
encountered in Louisiana. 


Mechanical Specifications 


In addition to functional specificati 
the engineer determines certain mech 
cal specifications. He estimates the 
proximate loadings on the main work 
parts of the machine. If a machin 
completely new, the engineer uses “sci 


(Continued on Page 32) 
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N January 26, 1946, newspapers 

carried front page stories about the 
new and amazing 100 million volt 
“betatron”. The heart of this instrument 
that enables scientists to peer more 
deeply into steel castings to discover 
flaws, is a giant hollow glass “doughnut.” 
With the betatron, men in the field of 
nuclear research have already made start- 
ling discoveries in the investigation of 
atomic energy. 
The making of this giant glass tube called 
for glass research knowledge and glass- 
making skill of the highest degree. And 
Corning was ready with the right com- 
bination of both. Each of those “dough- 
nut” sections you see in the picture had 
to be built to the most exacting dimen- 
sional tolerances. 


MAKERS OF 


PeYORJEEX, =» OeVoE NW AR E 


Science and industry have learned to 
expect Corning to come through with 
the answer to any glass problem. For 
instance, Corning produced the world’s 
largest piece of cast glass... the 200” 
telescope mirror for famed Mt. Palomar. 
And when all other materials failed to do 
the job of handling hot corrosive acids, 
Corning made glass pipe and glass pumps 
that work without a hitch or replace- 
ment for years. Thermometer tubing 
... miles and miles of it... with a bore 
only 1/8 the diameter of a human hair is 
just an everyday job at Corning. 

With more than 50,000 different glass 
formulae to draw on, Corning scien- 
tists and glass workers have adapted 
glass to thousands of different jobs 
...some simple, some as complicated 


4 


AND FLAMEWARE AND 


37,000 


as the betatron. But in every instance 
glass is used because it does the job best. 
And you'll find after graduation that a 
knowledge of glass may help you do a 
better job. So why not keep Corning in 
mind. We'll be ready to help you all we 
can. Corning Glass W orks, Corning, N.Y. 


ORNING 


means 
Research in Glass 


OTHER GLASS PRODUCTS 
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pay 
ES 

RECEIVE SERVICE AWARDS 
at Annual Party 


N December 6 over 1300 Norton men and women 

were company guests in Worcester’s Municipal 
Auditorium for the 26th annual presentation of Service 
Awards: 


212 — 10 years service 
47 — 15 years service 
59 — 25 years service 
29 — 35 years service 


Approximately 10% of all Norton employees 
have been with the company 25 years or more. 


These figures attest to the truth of the phrase so often 
heard in Worcester, “Norton’s is a good place to work” 


ABRASIVES — GRINDING WHEELS — GRINDING AND LAPPING MACHINES 
REFRACTORIES — POROUS MEDIUMS. — NON-SLIP FLOORS — NORBIDE PRODUCTS 
LABELING MACHINES (BEHR-MANNING DIVISION: COATED ABRASIVES AND SHARPENING STONES) 
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tific guess work” to determine sizes | 
some parts. From the outset, howeve 
it is to be noted that an experiment 
machine 1s usually designed for failu 
at some critical section. The loads ¢ 
farm machine parts are unknown ai 
variable so that theoretical design is s¢ 
dom satisfactory. In contrast, a stea 
turbine which is very expensive to bui 
and test, must be designed to closer lir 
its and with more complete stress anal 
sis. After failure in trial runs, this eri 
ical section is built up to the point whe 
the section does not yield after strenuo 
tests. Necessity may dictate that a he 
treating process be introduced on a hig 
er strength steel be used but in the m 
jority of cases the original steel as 
came from the mill will be strengthen 
by an appreciable change in or buildir 
up the original section. 

A wide variety of steels may be us 
in agricultural machinery from low ca 
bon 1025 steels to higher carbon or all 
steels. ‘The most common plain carbe 
steels used are those of the 1045 varie 
while most alloy steels are of appro» 
mately 2345 composition. Unless t 
volume of production warrants, the te 
dency in present day farm machine d 
sign points to the elimination of as mai 
castings as possible and substitution | 
more electric arc welded constructio 
Arc welding makes possible the use | 
lower carbon steels. 

Frame Design | 

Some of the biggest problems the e 
gineer encounters in a particular machii 
occur in frame design. If there are mai 
rotating parts, they may throw an excé 
sive strain on the frame which will 4 
fect misalignment of gears and sprocke! 
V-belts and V-belt pulleys are used 
some cases where this occurs. The rece 
introduction of stress coat paints ai 
strain gages has eliminated much of t 
guesswork in frame design. Since m¢ 
moving parts are mounted on the fran 
part failures are often difficult to analy 
and here again the element of “‘scienti 
guesswork” may play a major role. Wi 
the introduction of the oscilloscope ai 
strain gauges, stresses in shafts, unive 
sal joints and other moving parts ¢ 
now be determined fairly accurately. 

After an experimental machine 
been built from detail drawings it st 
contains many “bugs” which must be — 
moved by a combination of old fashion 
horse sense and ingenuity. The sh 
mechanic very often has the answer t¢ 
certain problem, but where the trou’ 
cannot visibly be detected, high spe 
movies and stroboscopes are a helpful ; 
to the engineer and designer. { 

General Conclusions 

The problem of applying the prin 

ples of mechanics and machine des’ 


(Continued on Page 34) 
THE TECHNOGRAE 


for CHRISTMAS send 


Send... 


Personalized 


a 


PHOTO 
GREETING 
CARDS 


“Stop in today and see the new 1947 designs. 
All you need to do is select the card you want 
—we'll do the rest. Prompt, reasonably priced 


| service. 

HOBBY SUPPLIES 

CEMENT TOOLS H. O. TRAIN KITS 
CONTROL WIRE MOTORS’ PARTS 


MODEL KITS BALSA WOOD 


FAIRCHILD 


CAMERA and HOBBY SHOP 
111 N. Walnut St. Champaign, Ill. 


BEHINDIT...A LITTELL FEED 


Radio parts must be accurate. Speed, to provide 


economy, is essential, too. “Behind” the radio you will 
find a Littell Feed which has supplied a stamping press 
with strip metal, properly straightened and precisely 
indexed, at a speed which contributes importantly 

toward low cost of the final product. 


F. J. LITTELL MACHINE CO. 


4127 RAVENSWOOD AVENUE «= CHICAGO 13, ILLINOIS 


! 
The Spot to Shop 


CONVENIENT --- COMPLETE --- COURTEOUS 


Illini Union Book Store 


} 715 S. Wright Street 


ON CAMPUS 


i 
| 
4 


| 
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*’ 
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| 10% DIVIDEND PAID LAST YEAR 
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take on a new light when applied to 
farm machine design. “The ability to ap- 
ply the formulae for beam strength, and 
to use equations for torsion, bending, 
tension and compression, all might be 
used in any one machine but it is said 
that the “horse sense’ factor weighs 
heavily in any computation. It should 
be noted that only about 5 to 10% of 
the ideas which are investigated for new 
types of machines ever reach the final 
production stage. 

At the present time, the farmer is still 
demanding machinery at almost any cost 


which means that in spite of labor strife, 
the manufacturer, if he is to remain in 


the field, must produce equipment. Since 
design, building, and testing of an ex- 
perimental machine requires almost two 
years time prior to production, many of 
the new machines promised for post war 
production are just beginning to appear. 
Many are still being tested in the field. 
However, many of those promised ma- 
chines may never be produced because of 
an expected beginning of the “‘buyer’s 


market” in 1948. 


Time is the thing that keeps all 
things from happening at once. 


ROBERT STEPHENS... 
(Continued from Page 18) 

to Bob’s way of thinking. This opinior 
has sound reason behind it. In contras 
to most mining schools which lay empha 
sis on teaching the technological phases 
the department here at the Universit 
stresses the economic and engineerin 
aspects of mining. It is believed b 
some that this latter method of teachin: 
better trains young engineers for wor! 
in the industry. 

Bob is a member of A.I.M.E., M.L&§ 


and Sigma Phi Delta, professional an 
social fraternity. 


Satisfy All Your Photo Needs at 
STRAUCH’S - at-campus 


Cameras and Film — Dark Room Supplies 
Enlargers — Exposure Meters 
Still and Movie Projectors — Screens 


Portrait and Salon Mounts 
Photo and Greeting Cards — Camera Cases 
Field and Sports Glasses 


709 So. Wright, C. 


Strauch’s 


For 17 Years 


JERRY ROESKE 


of the 


L. G. BALFOUR CO. 


has been your 


Official Fraternity Jeweler 
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ELEPHANT BRAND 


a FPhoaphor Bronye 


Roller hearth radiant tube heated furnace using FY. 


PHOSPHOR BRONZE 
| prepared atmosphere for bright annealing. 


REGUS PaTorF 


Customers of Phosphor Bronze Smelting Company, 
2200 Washington Ave., Philadelphia, started the 
whole thing—they demanded more Elephant Brand 


Process—*Homogenizing—a method of heat 
treating to develop uniform grain structure in 
phosphor bronze billets prior to rolling, 
while relieving casting strains. 

Temperature —1200° F. 

Cycle—6 hours 

Furnace Capacity — 2000 lbs. per hour 


Here are the 
—_—_—_—_—_—_—_—_—_— 


processes... 
2 ee 


Phosphor Bronze products than the company could 
produce by former methods of heat treating. 


Continuous homogenizing* furnace in which 
phosphor bronze is prepared for cold rolling. 


Atmosphere generating equipment used with 
bright annealing furnace. 


So company production engineers, already familiar 
with GAS and Gas Equipment, specified the modera 
method of heat treating—with continuous, auto- 
matically-controlled, Gas Furnaces, with integral 
prepared atmospheres. 


Process— Annealing of bars and sheets in a 
prepared-atmosphere furnace to retain bright- 

ness while relieving stresses set up during 

rolling or drawing operations. 

Temperature —1 200° 18) 

Cycle—40 minutes to 3 hours, varying with stock size 
Furnace Capacity — 5000 lbs. per hour 


Here are the 1. Pickling process eliminated 
results... .. 2+ Production increased 80% 
"3. Uniformity of heat treatment assured by 
automatic control 
4. Annealing and homogenizing costs reduced over 
5. Working conditions improved 


AMERICAN GAS ASSOCIATI 


| 

| 

| 420 LEXINGTON AVENUE, NEW YORK 17, 
a 
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Throughout industry modern Gas Equipment 

has established cost-cutting and time-saving 

recotds wherever GAS heat treating methods 

and machinery have been integrated in pro- 
50% — duction-line processes. 


THE TREND 1S, 


FOR 
N. Xs INDUSTRIAL HEAT 


A guide for fishermen... 
and factory heads 


| Pie tod guides (like the one 
above) and bearing surfaces in reels 
can now wear virtually forever. 


Why? Because the hardest metal 
made by man is adaptable for use at 
the wear points. This super-hard metal 
is Carboloy Cemented Carbide. 


And the same, almost incredible 
wear-resisting qualities of Carboloy are 
equally effective in thousands of manu- 
facturing applications and product 
parts throughout industry. Take textile 
plants, for example: 


Textile parts last years longer 
In one mill, Carboloy nylon guides 
have lasted three years and are still in 
use! Steel guides lasted only two 
months. And so it is with slitter knives, 
carding pins, needles, jute and yarn 
guides .. . all tough spots for ordinary 
metals but duck soup for Carboloy. 


CARB 


THE HARDEST 
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METAL 


Vital to all industries 
Carboloy is held by authorities to be 
one of the ten most important indus- 
trial developments of the past decade 

. a guide to cost-minded factory 
heads everywhere . . . because: 


1. Carboloy commonly triples 
the output of both men and 
machines, 


2. Regularly increases the qual- 
ity of products, and 


3. Cuts, forms or draws all 
alloys with accuracy and 
speed previously unknown. 


A challenge to you 
The odds are 10 to 1 that Carboloy— 
the amazing metal of many uses—can 
be put to work profitably in your plant 
by our engineers. Write 


Carboloy Company, Inc., Detroit 32, Mich. 


© 1947 CARBOLOY co. 


OLOY 


CEMENTED CARBIDE 


MADE BY MAN 


SANGAMO ELECTRIC... 
(Continued from Page 11) 

Tachograph. This device is a recordi 
speedometer for automobiles and truc 
which provides the driver with a vist 
speed indicator, a total mileage indicat 
a time clock, and a red warning lig 
which flashes when safe driving spee 
are being exceeded. In addition to t 
visual functions, all movements of t 
vehicle are recorded on a chart which 
locked inside the instrument. This che 
shows graphically when the engine 
started, the time idled, the time movir 
the speed moving, and when stoppe 
These features help drivers eliminz 
costly driving habits, lost time, excess! 
fuel consumption, the necessity of f 
quent repairs, and tire and brake | 
placement. 

The Tachograph has won wide acce 
ance and acclaim from fleet owne 
truck operators, bus transportation co 
panies, drivers of trucks, insurance coi 
panies and many others, who ha 
learned that they can depend fully 
the record as provided by the instrume! 
and that this record can help them 
the promotion of safety and more e 
nomical operation of their vehicles. 


Personnel Management 


A formalized industrial and labor | 
lations department is an important pé 
of the company organization. Followi 
through an employee relations progré 
instituted by its founder, the compa 
was one of the pioneers in the establis 
ment of improved working conditioi 
Details of the program in brief, are 
follows: 

Modern facilities are provided for t 
employees, such as a modern, we 
equipped medical department, f 
cafeteria, smoking areas, ladi 
lounges, refreshment dispense 
Rest periods total 30 minutes | 
day. Plant-wide music is provid 
on the public address system 
minutes out of each hour. An | 
ceptionally active athletic progr: 
has been in effect for a number 
years. ‘There are also numerous 
ter-factory clubs, such as the camé 
club, the supervisors’ club and o 
ers. The 35 year service club | 
37 members, the 25 year club | 
194 members and the 15 year cl 
has 230 members. 

A complete welfare program is also 
operation with a retirement pl 
hospitalization plan, credit uni 
and a vacation with pay plan. 

An active safety committee has bi 
effective in establishing high standa 
of safety throughout the plant; the 
cellent records attained have been awa 
ed national recognition. 

The company maintains an open s} 
contract with independent organizati 
for hourly workers. 


THE TECHNOGRAT 
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iswallow an aspirin .... or turn on the light . 


the chances are, you are coming in contact 


with Koppers engineering or chemical skills. 


1. Koppers chemicals for use in cosmetics. 2. Farm structures 
made of lumber pressure-treated by Koppers for long life. 3. Koppers 
American Hammered Piston Rings for marine engines. 4. Coke from 
Koppers-built ovens. 5S. Koppers chemicals for use in medicines. 
6. Koppers Fast’s self-aligning couplings, widely used in power 
plants. All these are Koppers products... as well as scores of others 
that help to increase our comfort, guard our health, enrich our lives. 
All bear the Koppers trade-mark, the symbol of a many-sided service 
+.» and of high quality. Koppers Company, Inc., Pittsburgh 19, Pa. 
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; ° 3 
admire a beauty... or visit a farm 


iw... .....0¥ order some coke... 


SOCIETIES... 

(Continued from Page 13) 
tin is assistant manager of metallurgical 
research for the Inland Steel company 
of East Chicago, Ind. 


LAS. 


New members of the student branch 
were acquainted with the purposes, aims, 
and functions of the organization at the 
meeting of October 15. 

In addition to this orientation, vari- 
ous members of the faculty in the col- 
lege of engineering and the department 
of aeronautical engineering explained 
the machinations of the college and the 
department and their endeavors in sup- 
plying the aeronautical engineering stu- 
dent with a sound, academic, technical 
foundation on which he will be able 
to build his professional career. 

Close co-ordination between faculty 
and students was-stressed, and all new 
freshmen were uiged to seek the advice 
of the faculty and the senior engineer- 
ing students. 

The speakers were the following: H. 
H. Jordan, associate dean of the Col- 
lege of Engineering; Jesse W. Stone- 
cipher of the University of Illinois Insti- 
tute of Aeronautics; Henry S. Stilwell, 
head of the aeronautical engineering 
department; Robert W. McCloy, pro- 
fessor in the aeronautical engineering 
department. 


At the next meeting on October 29, 
M. Zbigniew Krzyblocki, associate pro- 
fessor of aeronautical engineering, gave 
an interesting talk on the technical his- 
tory and development of the rocket, 
stressing the necessity of rocket research. 

A short business meeting directed by 
Robert §. Chubb, student chairman, 
followed the talk by Mr. Krzyblocki. 
The proposed constitution of the Engi- 
neering Council was read by Jack Mc- 
Guire and was ratified by the assembly. 
A date was set aside for the taking of 
the organization’s Illio picture. 

“Your Job Opportunities in Avia- 
tion” was the title of the talk given by 
R. J. Anderson at the meeting of No- 
vember 19. Mr. Anderson is assistant 
district sales manager for Capitol Air 
Lines, and his advice for the graduating 
student seeking a job in aviation was 
greatly appreciated. 


S.B.A.CS. 


The student branch of the American 
Ceramic Society held its first business 
meeting on Thursday evening, October 
16. The main topic of discussion was 
the Engineering Council, which was 
ratified by a unanimous vote. Frank 
Reckny and Floyd Maupin will repre- 
sent the §.B.A.C.S. on the council. 

Dr. Cook, faculty adviser for the 
society, was present. He announced part 
of the organization’s fall schedule which 


includes a lecture by Robert Twelve: 
a graduate of the University of Illini 

and a representative of Auto Light. Th 
time of this lecture is December 19. — 


The second meeting of the fall. tern 
was held in the Ceramics Builaing 4 
7 p. m. November 13. John. D. Sullivai 
of the Battelle Memorial Institute, Co} 
umbus, Ohio, and national president o 
the American Ceramic Society, was th 
speaker. 

Walter Stuenkel, president of th 
student branch, presided at a short busi 
ness meeting immediately following Mi 
Sullivan’s talk. It was decided to hay 
the annual Pig Roast in May at th 
Urbana-Lincoln hotel. It was also de 
cided to reserve a half-page in the Ih 
for the group picture and general info1 
mation concerning the organization an 
its activities. d 

“Raw Materials,” the student publ 
cation, is in the making. Roger West 
lake and James Young will be the one 
responsible for its composition and dis 
tribution. Its purpose is to furnish mem 
bers of the ceramics department, or an 
others who are interested, with curren 
information concerning the doings 6 
various ceramists. Any slip, by word « 
mouth or by action, will be duly re 
corded therein; and the editors resery 
the right to make any distortions in th 
facts if they so see fit. It should proy 
to be quite interesting to most reader 
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© do a real selling job 
your advertising must 
make the right impres- 
sion. And to do a real 
printing job your engrav- 
ings must make the right 
impression, too. So why 


take a chance when you 


can always... 


DEPEND UPON 


ARTISTS 
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On the Campus 


ARE YOU HUNGRY? 


ANDERSON’S 


LES Pe 


frozen dessert 


SPECIAL ORANGE DRINK 


Hamburgers — Chili — Light Lunch 
614 EAST JOHN STREET 


Burr, Patterson & Auld Co. 


FOR 


FRATERNITY JEWELRY 


and 


A Large Selection of Christmas Gifts 


704 So. Sixth 


